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Machine Tool Builders... 


the men behind our war production achievement 














TOOK GERMANY six years to get ready for this 
[ war, and Japan even longer. But in less than 
twenty-four months American industry, starting 
from scratch, has caught up with and surpassed 
the war production of the Axis. 

When France fell in June, 1940, we unfortu- 
nately had no gigantic munitions makers, like the 
Krupp or Skoda works, to turn to. We had been 
devoting our attention to making refrigerators 
and vacuum cleaners and motor cars and lawn 
mowers. Ordnance output for our Army was a 
mere million dollars a month. A sad commentary 
on our National state of mind and our lack of 
responsible political leadership. 

Yet during June of this year, our industries, 
transformed from peacetime pursuits, produced 
close to a thousand times that amount. A thou- 
sand-fold increase in two years! 

The same spectacular gains hold throughout 
our war program — for ships, planes, guns, tanks, 
a thousand items. We are well on our way toward 
the 60,000 planes, 20,000 anti-aircraft guns, 45,- 
000 tanks and 8,000,000 tons of shipping that 
the President asked us to produce in 1942, and 
toward the much larger production projected for 
the year 1943. 

We are well on our way thanks to a number 
of factors, one of the most vital being the extra- 
ordinary job done by the machine tool industry. 
For it has equipped America’s metal-working 
shops with the tools they need to turn out the 

vast quantities of war weapons. 

The machine tool industry's importance springs 
from the fact that almost every metal product, 
from mechanical pencils to giant guns, is made 
with machine tools. They transform | pieces of steel 
into parts for automobiles, farm implements and 
radios—and for airplanes, guns and tanks. 

The Garand rifle, highly praised by General 
MacArthur at Bataan, has 72 metal parts requir- 








ing 1040 separate cutting operations on machine 
tools. A 40-millimeter gun mount is made up of 
1500 mente parts, built to the tolerance of a 
Swiss watch. Each part must be machined, not 
once, but several times. 

No wonder that when the American defense 
program was undertaken two summers ago, the 
American machine tool industry was the first to 
be called into service. Ninety-five thousand ma- 
chines were wanted as quickly as possible from 
250 builders who in peacetime had produced 
some 25,000 machines a year. 

But the demand did not stop there. The Army, 
the Navy and the Air Force kept asking for more 
as the war production program was expanded 
again and again. Nor was that all. The entire 
anti-Axis world besieged Washington with urg- 
ent requests— from London to Moscow, from 
Ottawa to Chungking. 

To a man the machine tool builders responded. 
New factories and additions to old plants were 
built, with deliberate disregard of the prospect 
that all these sharply expanded facilities could 
not be used after the war. 

To increase output from existing plants prac- 
tically every company went to two ‘long shifts or 
three short ones. The industry's work- aaah was 
greatly extended. From the beginning of our 
ied, it has been the longest of any industry. 

Working forces were enlarged from 40,000 to 
110,000, ond this latter figure does not include 
tens of thousands of employees with sub-con- 
tracting firms. Though machine tool building 
requires a higher degree of individual skill than 
most products, “learner” courses have been set 
up to train men quickly. Over 15,000 men and 
women now are in training. 

The = tool builders were among the 
first to go in for sub-contracting. They have 
farmed out sails subassemblies ned complete 























machines right and left. To meet their needs, 
for example, repair shops of carpet mills are 
making milling machines, a laundry machinery 
company is producing radial drills, and an auto- 
mobile body builder is making planers and 
boring mills. 

Machine tool manufacturers quickly shelved 
peacetime practices to concentrate manufacture 
on the sizes and types of machines critically 
needed for the war program. They adopted mass 
production methods wherever possible, although 
machine tools are essentially a tailor-made prod- 
uct. They sent their sales engineers, as did ma- 
chine tool dealers also, to hundreds of munitions 
makers with invaluable advice as to tooling up 
most efficiently for their particular jobs. 

The swift action taken by the machine tool 
builders shows what private enterprise can do to 
meet a national emergency. ‘They were the first 
to institute a voluntary system of priorities. 

All of this involved an almost explosive ex- 
pansion of the industry. Machine tool builders 
produced an average of only 7,500 machines a 
year from 1931 to 1934. In an ordinary year, 
output totals 25,000 machines. But in 1940, it 
rose to 112,500, and in 1941 to 187,500. 

The 95,000 machine tools wanted for the orig- 
inal defense program were built and delivered 
within eight months. 

Today more than 1,000 machine tools are being 
shipped to war factories every twenty-four hours, 
and for seven days a week. Each month's output 
exceeds that of an entire normal peacetime year 
and is five times that of the depression year of 1932. 
And each succeeding month is shattering all pre- 
vious records. 

It is this amazing performance that led Under 
Secretary of War Robert P. Patterson to declare 
that “machine tools are the foundation on which 
our production structure is built. American 
machine tool men are doing a stupendous job. 
Machine tools are now being turned out at a 
rate of $1,380,000,000 a year. Machine tool 
designers have worked to improve tools so much 
that machine tool effectiveness today is one-third 
to one-half greater than it was in 1930. Our pro- 
duction today is 16 times what it was—in capacity 
to cut metal—at the peak of the World War.” 

The results of this performance by this key 
industry, so satisfying to the Nation, do not spring 
wholly from the numbers of machine tools pro- 
duced. They stem also from their improved qual- 
ity and greater productivity. 


Today’s warfare differs radically from that ef 
1917-1918. It calls for mechanized weapons so 
complicated in design and built to such a fine 
degree of accuracy ‘that they are beyond com- 
parison with the weapons of a generation ago. 

Machine tools, completely redesigned during 
the depression years, are meeting these new and 
exacting requirements. In addition, thousands of 
machine tools of special design, without counter- 
part in peacetime work, have been built. 

The record of the war industries most directly 
dependent on the machine tool industry speaks for 
itself. One tank manufacturer alone is producing 
more than thirty big tanks a day. A midwestern 
plant is completing 35 anti-aircraft guns a day, round 
the clock without interruption. A tank engine factory, 
tooled up to make 650 units a month, is actually 
building over 1500 a month. Demolition bombs, des- 
tined for Berlin and Tokyo, are being made by the 
tens of thousands every month. Machine guns are 
being produced at a rate of 50,000 a month. 


These manufacturers, all machine tool users, 
are far in advance of the timetables set for them. 

All this is good news for the American people 
and bad news for the Axis. It is proof that Amer- 
ican industry, with each individual and special- 
ized industry doing its part, is living up to the 
faith put in it by the American people. 

But it is more than that, too. It is a guarantee 
of our confidence in the peacetime future of 
American industry and of the free enterprise sys- 
tem under which this miracle has been w rought. 

Perhaps more than anything else, the Pati 
tion of that confidence must be faith in the far- 
sightedness, the ingenuity, the engineering and 
designing skill, at the managerial lave Pete of 
the machine tool makers. 

On them we depend for the most essential tools 
of the post-war production economy. Without 
them, our vision of better living standards and 
full employment through more ficient produc- 
tion and distribution can never be more than a 
vision. 

What they have done as the toolmakers for 
war is proof of what they can do as the toolmakers 
of peace. How they have done it as free men is a 
demonstration of what free men will do, 


President, McGraw-Hill Publishing Company, Inc. 





This message is appearing in all McGraw-Hill industrial and business publications, reaching over a million readers. 
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AMERICA HAS JUST ENDED her second year of production for war. 
Her record is one to be proud of. At this time a year ago the nation was 
looking forward to a production in 1941 of $17,000,000,000 worth of 
war products. At the end of the year, $19,000,000,000 worth had been 
delivered. ‘The national income had risen to $95,000,000,000, a jump 
of 38 percent from the $69,000,000,000 of 1939, the last year before 
defense. That in spite of greatly reduced non-defense production. 
Yet the job ahead calls for the achievement of even higher production. 


* According to Donald Nelson, chief of the War Production Board, our 


present objective is to turn out $140,000,000,000 worth of war goods 
during the vears 1942 and 1943, or almost $6,000,000,000 worth of 
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Tanks, just getting under 
way this time last year, 
now are rolling off the 
line. But our production 
must be much bigger 
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Chrysler Corporation 


production per month. Present production of about $3,800,000,000 
worth of war equipment per month must be doubled to reach this 
year’s objectives. Beyond that is a total production program of $220,- 
000,000,000. And who can say even that will not be increased? 

What we are perforce attempting is to reach the maximum rate of 
production in the shortest possible time. It is speed in the production 
race that will prevent the Axis from defeating us, a bit at a time, 
because we lack planes, or ships, or other war equipment. It is speed 
in production that will enable us and our allies to overtake our enemies 
on the production front and overwhelm them on the battle front. 

Our speed of production has increased in proportion to the amount 
of our industry that has been able to devote itself to war production. 
Not all of industry could do so, of course. Some of the plants have 
had to continue the production of essential civilian products. 

‘Those products have been changed, though. ‘They now contain 
relatively little of the materials indispensable to war production. And 


they are being made, more and more, by workers who are not essential 


to the armed forces or the war production plants. 
These facts prove that all of industry has the same objective: The 
production of the greatest possible quantity of the implements of war 
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in the shortest possible time by means of the most efficient use of equip- 
ment, and with the least waste of materials and human energy. 

- In working toward this objective there is one tremendous difference 
between conditions this year and those of last. A year ago the amount 
of tooling to be done, including the making of machine tools, was 
almost disheartening. So was the amount of new construction neces- 
sary. This year much of that work is behind us. So we can now really 
go after that $6,000,000,000 worth of production per month. 

In addition to its obligation to produce as much as possible as soon 
as possible, industry has the obligation of achieving that production 
as economically as possible. The almost hysterical procedure of getting 
output regardless of cost, justified a year ago, is no longer necessary. 

So industry must use, as effectively and as economically as possible, 
these five tools of management: MEN, MACHINES, MATERIALS, 
METHODS, MAINTENANCE. 

How can industry best use these five essential tools? This issue gives 
the answer. In the following pages are 50 case reports telling how 50 
units of industry—50 individual plants—have done specific things to 
increase production, or to produce with less expenditure of materials 
and human energy. 

These cases have been made available willingly by industry, many 
.. times at the expense of executive time already mortgaged. Each unit 


of industry wants to do all it can to help every other unit. Exchanging 
information is the practice of American industry. It is a practice that 
has made this country’s industries the strongest in the world, and is 


keeping them so. 

Factory, in this Second Annual National Production Issue, is proud 
to be the medium by which industry helps itself toward the achieve- 
ment, during its third emergency year, of a production much greater 
in amount and kind than it has vet achieved. This despite the fact 


that its production even now is the greatest the world has ever seen. 
Ewing Galloway 
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Big caliber guns, like 
tanks and airplane en- 
gine cylinder heads, 
are fitting symbols of 
fast-growing production 














CASE STUDY NO. 1 


Training and 
upgrading employees 


Manning, Maxwell & Moore, Inc., Bridgeport 


By W. I. Newman, Personne! Director 


Our activities in the field of train- 
ing and upgrading employees actually 
started two years ago when it became 
apparent that during the depression 
industry had not trained sufficient ap- 
prentices. Despite the fact that thou- 
sands of skilled workers, who had been 
laid off between 1930 and 1940, will 
never return, apprentices had not been 
trained to replace them. 

Since we could not find skilled 
workers, and, since no apprentices 
were being trained, we had to develop 
substitutes. These “ersatz” craftsmen 
are quite different from the graduates 
of our standard four-year program for 
training apprentices. For this solution 
of ours is “job apprenticeship,” in 
which the worker is taught only 
enough to enable him or her to do one 
job. Time required for this type of 
training ranges from 6 to 18 months 
compared with the 48 months nor- 
mally needed. 

Our approach was to prepare a short, 
intensive course ranging from 124 to 
374 percent of the orthodox appren- 
tice training. The candidate’s day 
during the “job apprenticeship” 
course is divided as follows: Two hours 
in the classroom on trade theory, and 
six hours operating machines under 
qualified instructors. 

Shortly after we started our job 
apprentice program, an arrangement 
was worked out with the Connecticut 
State Trade School here in Bridgeport, 
consisting of a highly intensified train- 
ing period of five weeks. The stu- 
dent’s day is again split into 25 percent 


Goodyear photograph 


of trade theory and 75 percent of ma- 
chine operation, just as we do here in 
our own factory training. We furnish 
the machines and the instructors, but 
pay only the students. The federal 
government pays our instructors and 
also buys all materials and perishable 
tools used. 

The secret of getting an upgrading 
process rolling quickly enough to be 
any good is to teach only the mini- 
mum requirements to enable the new 
worker to start producing. One girl is 
now assembling Navy valves for us. 
She came to us direct from business 
college expecting to get office work. 
Her foreman is full of praise for this 
young lady, who in a few days learned 
to assemble valves. She learned more 
quickly than some partially trained 
men, because she had nothing to “un- 
learn.” Incidentally, she is making 
about a dollar an hour and is well sat- 
ished with her job. 

One of our recent graduates of the 
short 5-week trade school course is 
Irene Kowalski, a sturdy, blonde young 
lady who is running a lathe making 
Navy safety valves—the only girl in 
an entire department of men. When 
Irene was asked if she was working on 
Navy work, she said, “Yes, and am I 
ever glad!” She is anxious to work on 
bigger parts because she thinks she 
will then be making a bigger contribu- 
tion to the war effort. Previously she 
operated a drill press but felt that 
work like that required “no brains,” 

Then there is Eleanor Mortimer 
who took the trade school whirlwind 
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Work simplification brings this 
difficult operation in airplane in- 
strument manufacture down to 
the worker's level, and thereby 
accomplishes the same result as 
upgrading the worker 


Irene Kowalski used to operate a 
drill press, but decided it took “no 
brains.” Now, after a 5-week 
trade school course, she is run- 
ning a lathe and working on 
safety valves for the Navy 


course three months ago. Today she is 
turning out small parts for airplane in- 
struments on a turret lathe. She pre- 
fers running a lathe to office work, 
which she did in a London publishing 
house prior to 1929, when she came 
to this country. Eleanor’s two children 
are proud to have her engaged in war 
work, and her husband is entering the 
Air Corps. 

Evelyn Middleton operates three 
different machines—lathe, miller, and 
screw machine. Evelyn likes making 
parts for airplane instruments far bet- 
ter than working in the powder line 
of a large drug company where she 
was previously employed. An impor- 
tant byproduct of our upgrading and 
training program is the happiness it 
has brought to both men and women. 
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This is because they now feel they 
are doing more important work. 

If you want to know what “Marge” 
Michaels, glamorous blonde _fore- 
woman, thinks of these last two 
women, it is this: 

“They are fine workers, interested 
in their jobs and handling more difh- 
cult operations right along. Give me 
more girls like them.” 

We have just established a separate 
“induction school” to handle another 
annoying problem. Each new em- 
ployee who is green at assembling or 
testing airplane instruments attends 
for one week. During this time the 
novice reports to a classroom-workshop 
for rudimentary instruction. A typical 
day of this training includes a lecture 
from 8 to 9 a.m. on “what it’s all 


about.” The rest of the forenoon is 
devoted to work of the day, such as 
learning to handle screws and screw- 
drivers; becoming familiar with wash- 
ers and lockwashers; what causes 
burred slots, what they mean to a del- 
icate instrument, and how to eliminate 
them. 

The first half-hour after lunch is 
given over entirely to questions. From 
1:30 to 2 p.m. there is a lecture on 
shop rules, personal hygiene, safety 
problems, types of solder, what flux 
does, etc. Then follows—from 2 to 
5 p.m.—work of the day including 
disassembling rejected instruments to 
learn how much work is wasted when 
an instrument is even a trifle below the 
high standards demanded by Army and 
Navy inspectors. 

The tremendous importance of this 
new induction school can be appre- 
ciated only at a time like the present 
when industry must look to women, 
boys, and old men to supply the 
necessary war workers. Here is what 
frequently happens in a war plant 
when housewives, school teachers, 
stenographers, and others first come te 


(Continued on page 154) 
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Retraining men for war production 


CASE STUDY 
NO. 2 


WHEN OLDSMOBILE CONVERTED to 
war production, it was necessary to 
train automotive workers for the new 
jobs. In January it became evident 
that few if any automobiles were to 
be produced, and when war schedules 
were stepped up rapidly, the company 
had to accelerate the training pro- 
gram, and bring about this increase 
in tempo without any sacrifice in 
output on the part of workers already 
on war work. This was done by means 
of what Oldsmobile called its “‘two- 
for-one” program—one trainee to 
each machine operator and hence two 
trained workers where previously there 
had been but one. As a result the 
force on war work was doubled within 


two weeks without appreciably slow- 


ing up production. 

Job training was necessary. The new 
production was on new machines 
which differed from those to which 
the workers were accustomed; manu- 
facturing methods were different, so 
a working knowledge of precision 







































Olds Motor Works (General Motors), Lansing 
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Figures 1 and 2 show forms used 
by Olds supervisors to keep em- 
ployee records. Points to stress 
during training are jotted down 
on form shown in Figure 3. Two 
of the forms are hip-pocket size. 
Left, former automobile assembly 
worker has been retrained to run 
a miller. Note job instructions in 
cellophane case on his bench 
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measuring instruments was required; 
many assembly workers were intro- 
duced to machine operations for the 
first time. 

To begin with, the training had 
to be at the machine during produc- 
tion, for no machines of the type in 
use were available for vestibule train- 
ing. The usual accepted practice in 
such a situation is to train in the reg- 
ular production sequence of the job— 
load, operate controls, cut, stop, and 
unload. It was considered, however, 
that such a procedure would hamper 
output. Then, too, the natural limita- 
tion of the memory span made this 
sequence inadvisable, for the worker 
would be introduced to too much that 
was new too soon—with a consequent 
increase in the training period. 


Last Step Taught First 


Instead of beginning with the start 
of the job, the process is exactly re- 
versed. The start is made at the end 
of the production sequence, and the 
worker is taught the inspection re- 
quirements as to tolerance and finish. 
This is the first step; he is taught 
what the job is and how to inspect. 
The supervisor handles this part of 
the training and, while engaged in 
this first step, the trainee has an 
opportunity to watch the regular oper- 
ator and is somewhat prepared for the 
three steps that follow immediately. 

These latter steps are concerned 
with actual machine operation, and 
the start is made with easier parts of 
this process—the parts least likely 
to cause trouble. The trainee is taught 
to unload several pieces, and this 
training is interspersed with the in- 
spection of the work, which he has 
mastered before the unloading begins. 

The third step is concerned with 
loading the piece into the machine. 
As a preliminary, however, the trainee 
is shown how to check to be sure 
that the previous operation was done, 
and to see that no chips remain in 
the fixtures to hamper correct loading 
of the new piece. How to start the 
machine on the cut is, of course, a 
part of this step. 

By this time, general familiarity 
with the operation exists, and the 
fourth and most complicated step 
may be taken—that of making adjust- 
ments to the machine. 

Before the trainees were taken out 
into the shop, the educational de- 
partment conducted a 14-hour con- 
ference with them. This is a move 
that other defense plants faced with 
a hurry-up training job might well 
emulate. It was explained to the men 
just what steps would be followed in 
familiarizing them with the opera- 
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tions upon which they were to be 
trained. It was emphasized, more- 
over, that output was of vital im- 
portance and that the job must be 
done without interruption to regular 
production. 

This preliminary conference pro- 
duced a readiness for, and an accept- 
ance of, the training activities in the 
shop. Since the regular operator was 
trained by the same procedure, a co- 
operative spirit was quickly evident on 
the part of both trainer and trainee, 
because both knew what was to be 
done, in what sequence it was to be 
done, and why that particular se- 
quence was adopted. 

Since the start on the job-training 
sequence was made with the inspec- 
tion of the part, some ability with 
micrometers and vernier gages was 
required. These instruments were not 
used in the automotive operations in 
which most of the men had been en- 
gaged. Ability to use them had thus to 
be imparted. This part of the training 
was handled by the educational de- 
partment in three conferences of an 
hour each, in which instruction was 
given with wood models four times 
actual size. 

The time over which this acceler- 
ated program was spread, varied with 
the previous training of each new 
man, and ran all the way from one 
single shift to as much as two weeks. 









Supervisors played a vital role in 
the Olds program. Since the ma- 
chines and processes were new to 
them, they had to train themselves 
before they began to train the work 
ers. Some three months were con- 
sumed in this training and in train- 
ing the first crew of productive work- 
ers. This part of the job took so long 
only because of the piecemeal receipt 
of necessary machine equipment. In- 
cidentally, it constituted a sort of 
proving ground for the methods used 
in the two-for-one program that was 
adopted later. 

Figure 1 shows a form used by 
Olds supervisors to record previous 
experience and progress of each man 
under his direction. It is a page from 
a notebook that fits in the hip pocket. 
Figure 2 is a weekly report on each 
trainee sent by the supervisor to the 
personnel department; if a progress 
report is not returned promptly a 
check is made. Figure 3 is a form on 
which the supervisor records points to 
stress in the training for each job in 
his department. 

Entries are made on each worker’s 
personnel record of the jobs upon 
which he is trained. The foreman may 
shift a worker from one job to an- 
other, but if the worker is judged not 
suited to the work, he must be re- 
turned to the:personnel department 
for reassignment. ~ 


CASE STUDY NO. 3 


Hiring and training 
women for war work 


Ford Bomber Plant, Willow Run, Mich. 


No SPECIAL TESTS are given the pros- 
pective female employees at the Ford 
Bomber Plant. An application card 
and the related information secured in 
a personal interview by a trained per- 
sonnel man has been found to be suf- 
ficient to aid the employment office in 
placing the applicant. Hiring and 
training have not been found difficult. 
Almost all of the women workers have 
had some manufacturing experience— 
which has enabled them to do a satis- 
factory job without formal pre-employ- 
ment training. 

Special rules and regulations for fe- 
male employees do not present a prob- 


lem. A matron is in charge of their 
welfare. Women are required to wear 
slacks, because dresses present a hazard 
when worn near machines. A close- 
fitting covering for their hair is man- 
datory. Low-heeled shoes are recom- 
mended. Separate lunchroom and 
washroom facilities. aré~ provided. 
Women are allowed.te work ten hours 
per day but not more than 54 hours 
per week. A rotating plan has been 
developed so that each woman works 
only five days per week. 

On being hired, the women em- 
ployees are placed immediately in the 
shop. An intensive training program 
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aids in equipping them for their new 
jobs. For example, women training 
for inspection jobs attend school four 
hours each day for the first two weeks, 
a total of 40 hours. The course con- 
sists of mathematics, including deci- 
mals and fractions; reading such pre- 
cision instruments as scales, calipers, 
verniers, protractors, and micrometers; 
blueprint study; rivet theory; care and 
use of various metals. The remaining 
six hours a day are spent in the inspec- 
tion department learning routine mat- 
ters, filing drawings and blueprints, 
and handling reports. 


Women Can Rivet 


The B-24 bomber contains more 
than 300,000 rivets. Women can do 
lighter assembly jobs involving rivet 
work. Each prospective female riveter 
is given 100 hours in a special school 
in the plant. This time is divided 
into two weeks of school at ten hours 
per day. The daily work consists of 
two hours of class work on rivet theory 
and eight hours of actual practice on 
various projects in the rivet school. 

Rivet theory is academic training 
covering kind, type, sizes, and coding 
of rivets. Blueprint reading and shop 
mathematics are taught also. In addi- 
tion, women are acquainted with the 
several kinds and sizes of rivet guns 
and drills. After completion of the 


course women are assigned to manu- 


facturing or assembly departments. 

Spot welding is usable on some sec- 
tions of the plane. Women can be 
employed to advantage in the spot- 
welding department. The training in- 
cludes fifteen hours in the school and 
covers an academic approach to the 
type, kinds, and gages of the metals 
used; welding technique; fundamentals 
of electricity; shop theory. The course 
lasts three weeks, with a one-hour class 
each day. The remaining nine hours 
are spent learning actual shop practice. 

It takes approximately two weeks to 
train female employees for a specific 
spot-welding job. To train for the gen- 
eral run of spot-welding jobs, five or 
six weeks’ time is usually required. 
Each woman employee is required to 
pass a test given by the shop instructor. 
On passing the test, she is approved 
for transfer to one of the production 
departments. 

Women have been assigned to most 
departments. Those in the machine 
shop usually have previous machine 
experience, and are used on burring 
and filing operations. Some have 
shown such aptitude that they have 
been advanced to reaming, drilling, 
and facing operations. The ladies have 
shown they can operate drill presses 
as well as egg beaters 
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Women have been found well suited for the job of forming 
plastic sections used as windows in fighter planes. Sections are 
warmed, then shaped on patterns into the proper contours 


Girls at the Ford Bomber Plant get three weeks of training in the 
art of welding preparatory to going on production work 



































































Monday 
Materials & Processes 
Blueprint Reading 
Shop Practice 
Analysis of Douglas Wing 


Shop 


Tuesday 
Materials & Processes 
Blueprint Reading 
Conference 
Shop Practice 
Shop 


Wednesday 
Materials & Processes 
Blueprint Reading 
Shop Practice 
Analysis of Douglas Wing 


Shop 


Thursday 
Materials & Processes 
Blueprint Reading 
Conference 
Shop Practice 
Shop 


Friday 
Materials & Processes 
Blueprint Reading 
Shop Practice 


Analysis of Douglas Wing 


Shop 


TRAINING SCHEDULE 


8:15to 9:30 ° 
9:30 to 10:45 
10:45 to 12:15 
1:00to 2:30 
2:30to 5:00 


8:15to 9:30 
9:30 to 10:45 
10:45 to 12:15 
1:00 to 2:30 
2:30to 5:00 


8:15to 9:30 
9:30 to 10:45 
10:45 to 12:15 
1:00 to 2:30 
2:30to 5:00 


8:15to 9:30 
9:30 to 10:45 
10:45 to 12:15 
1:00to 2:30 
2:30 to 5:00 


8:15to 9:30 
9:30 to 10:45 
10:45 to 12:15 
1:00 to 2:30 
2:30to 5:00 
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AIRCRAFT MATERIALS 


I. Heat Treatment 
A. Critical Range 
B. Treatment 
1. Hardening 
2. Drawing — 
Tempering 
3. Annealing 
4. Normalizing 
C. Application 
1. Information 
2. Heating 
3. Soaking 
4. Quenching 


II. Mechanical Treatment 


A. Hot Working 
1. Rolling 
2. F orging 
B. Cold Working 
1. Rolling 
2. Drawing 
C. Casting 


III. Steel Defects 
A. Ingots 
B. From rolling 
C. Seamless tubing 


Intensive training produced 300 supervisors to fill Murray's new needs. Right, outline of typical lecture 


CASE STUDY NO. 4 


Finding and training 


The Murray Corporation of America, Detroit 
By M. B. Lindquist, Manager of Industrial Relations 


PRACTICAL PSYCHOLOGY has played a 
major role in a program by which 
Murray aircraft supervisors have been 
selected and trained. 

Validation of the methods used is 
found in the fact that the various 
groups trained have now been super- 
visors from six months to one year, 
with failures on the job recorded at 
about 4 of 1 percent. 

When the first order for aircraft 
wing assemblies was received late in 
1940, Murray plants were still turning 
out automotive bodies, frames, 
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fenders, and parts; farm machinery, 
plumbing, and home appliance assem- 
blies. Plans had to be perfected so 
that plane production could begin in 
the latter half of 1941. Materials used 
and methods of manufacture were 
entirely new to an_ organization 
accustomed to automotive production. 
Supervisors were scarce. Automotive 
supervisors were still engaged in auto- 
motive work, and in any case a period 
of training would have been necessary 
to adapt them to the requirements. 

Hiring supervisors familiar with 


the new work was out of the ques- 
tion. Moreover, it has long been a 
Murray policy to train whatever talent 
is required by changes in product. 

Accordingly, a training program 
starting from scratch was necessary. 
The problem was further complicated 
by the ‘time factor, which demanded 
that 300 trained supervisors be avail- 
able by June 1. 

The effectiveness of the training 
procedure is illustrated by the fact 
that the first group of 75  super- 
visors, who began the training in 
January, 1941, were ready for assign- 
ment in the latter part of April, two 
months ahead of the actual start of 
production. Since that time, the out- 
put of the program has been sufh- 
cient to provide needed supervision 
as the aircraft work developed in 
volume. Percentage of failure has 
been almost negligible. 

In making a preliminary general 
estimate of the situation, the obdjec- 
tives considered important to the 
development of a supervisor were: 


1. General understanding of the 
objective of his job. 
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2. Basic understanding of organ- 
jzational principles and Murray Cor- 
poration’s policies and procedures. 


3. Knowledge of his various job 
responsibilities. 

4. Basis for development of skill in 
planning, dealing with people, and 
training workers. 


5. Orientation to the organization 
that should fit him to the job easily 
and efficiently. 


6. Recognition of the areas of 
supervisory responsibility on which he 
must concentrate in order to improve 
his performance as a supervisor. 


To fulfill these objectives within 
the time limit for the training meant 
that those selected for the program 
had to possess characteristics rea- 
sonably certain, when the men were 
trained, to result in satisfactory super- 
visors. Fortunately the company had 
a background of aptitude testing. For 
three years prior to the start of this 
program, an industrial psychologist 
had inventoried the aptitudes of exec- 
utives and supervisory employees from 
the president of the company down. 
There was thus an appreciation of the 
characteristics desired in the trainee 
group, and a technique available for 
their discovery and evaluation. Confi- 
dence in this technique was engend- 
ered by successful personnel adjust- 
ments these three years. 

A notice was posted on the plant 
bulletin boards calling attention to 
openings about to be available in 
supervisory ranks and inviting all to 
apply who could meet the require- 
ments. ‘Three requirements were 
stated—a high school education, a 
physical examination, and the pass- 
ing of a series of tests designed to 
determine abilities and qualifications. 
The response was quite satisfactory; 
in order to secure enough men with 
sufficient technical background, how- 
ever, it was found necessary to adver- 
tise in a few industrial centers, and 
about 25 percent of the trainees were 
thus secured from the outside. Tech- 
nical background was stressed in these 
outsiders in order to balance the 
group selected from within the com- 
pany. Some of the trainees had a lit- 


- tle supervisory experience, but this 


was given little weight. Certain abili- 
ties and personality traits were consid- 
ered most important. 

Each applicant with the necessary 
educational requirements was inter- 
viewed and a personal history record 
was made out. Following this, mental 
ability and personality tests were 
given. Those with test scores too low 
were screened at this point. The in- 
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dustrial psychologist examined the re- 
mainder with the personal history and 
the test scores in front of him. 

The attempt at this point was to 
determine whether the applicant rated 
high enough in the six categories 
previously validated to warrant the 
time and cost of training. The traits: 


1. Insight into human nature. 

2. Sensitivity to the reactions of 
others. 

3. Ability to think abstractly. 

4. Skill in human relations. 

5. Ability to organize. 

6. Obvious aggressiveness. 

It must be stated at once that a 


purely statistical approach to evalua- 
tion was out of the question. Scores 





were not considered ironclad, but 
more of a clinical approach was 
adopted—a trained judgment evaluat- 
ing the total man, or the combination 
of qualities, characteristics, and _per- 
sonal history data against the require- 
ments of the supervisory jobs to be 
filled. Degrees of possession of the 
traits just mentioned were noted as 
superior, very high, average, and below 
average. 

Obviously, it was desirable to have 
some indication of whether an appli- 
cant should be assigned, after training, 
to a section supervisor's job where 
responsibility for 15 to 30 men had 
to be exercised, or to the job of a 
division superintendent responsible 
for several department supervisors. 
Descriptions were therefore drawn up 

(Continued on page 156) 


CASE STUDY NO. 5 


Preventing accidents 


Chrysler Corporation, Detroit 
By O. L. Bristol, Safety Engineer, Highland Park Plant 


So FAR, THE JMPACT Of war work has 
not made necessary a basic shift in our 
safety program, or our basic thinking 
about it. Automobile workers shifted 
to new work have, of course, the train- 
ing in safety habits resulting from 
several years of effort. Even with this 
preparation, however, minor injuries 
could not help but increase to some 
extent. Inevitably, the use of new 
materials creates some new occupa- 
tional disease hazards. They would 
have increased much more had not 
medical analysis developed proper 
methods of protection before the new 
materials were worked on in the shops. 

This record will not be, therefore, 
primarily a reporting of specific haz- 
ards and new methods of meeting 
them, but rather a discussion of some 
basic points of view worked into a 
safety program over a period of time, 
which permitted the impact of new 
conditions to be handled without 
difficulty. 

It is frequently difficult to isolate 
one function in an organization and 
discuss it without reference to others. 
This is especially true of the safety 


and the medical programs, for they 
are réally different ways of looking at 
the same problem. Safety is pre- 
ventive medicine; health is mainte- 
nance in safety. 

Take possible eye injuries, for exam- 
ple. The medical department may 
develop a perfect method of treat- 
ment, but safety direction and educa- 
tion in the shops must prevent them. 

When magnesium was to be used 
for the first time, tests were run on 
laboratory rats to determine the haz- 
ards in use. Thus, before an occupa- 
tional disease could develop, a method 
of safety operation was developed. All 
new materials introduced into the 
shops are first examined by the medi- 
cal department for safety character- 
istics, or from the angle of preventive 
medicine. Dust counts, air samples, 
fumes and vapor analyses, and solvent 
analysis, which are taken regularly, are 
further examples of a program of 
health maintenance which vitally af- 
fects the safety of the worker. 

I do not wish to create the impres- 
sion of speaking for our medical de- 

(Continued on page 172) 
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Safeguarding worker health 


CASE STUDY Westinghouse Electric & Mfg. Co., E. Pittsburgh 
NO. 6 By T. Lyle Hazlett, M.D., Medical Director 


HEALTH, irrepressible and buoyant, is 
the indispensable condition of victory 
—health not only for the soldier who 
fights with the armaments of war but 
also for the worker engaged in the pro- 
duction of those armaments. In fact, 
the role that the worker’s health will 
play in the achievement of victory is 
so clearly evident that no program is 
too difficult or arduous an undertaking 
if its operation will contribute to the 
maintenance and improvement of 
health. This has been the motivating 
philosophy of the health activities at 
the Westinghouse Electric & Manu- 
facturing Company. 

The functions of the Westinghouse 
medical department are many and va- 
ried in character in correspondence 
with the wide responsibilities assumed 
by the department in the conservation 
of health. 

Not of least significance in the 
health program are the pre-employ- 
ment examinations made of all appli- 
cants, the periodical examinations 
made of all men exposed to occupa- 
tional hazards, and the examinations 
made with transfer from one position 
to another. These functions are in ad- 
dition to the conventional first aid 
work which, for so long a time, was 
considered the primary activity of 
industrial medicine. ‘ Westinghouse health program prescribes pre-employment physical ex- 

The pre-employment examination is aminations, periodic check-ups for workers in hazardous occupations 


Periodic examinations include many laboratory scopic counts are made (right) in the industrial hy- 
tests (left). Dust samples are studied and micro- giene laboratory to determine air concentrations 
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a general and fairly thorough assess- 
ment of the applicant’s physical quali- 
fications for a given job. The examina- 
tion includes, as routine procedure, 
chest fluoroscopy, with a chest roent- 
genogram if any suspicion of lung path- 
ology exists, serology, and urinalysis. 
The periodical examination is at 
present limited, in a practical sense, 
to workers — in hazardous oc- 
cupations. ile any employee may 
present himself for such an examina- 
tion, the present facilities and per- 
sonnel of the department preclude the 
wide extension of the periodical ex- 
amination to all workers outside the 
hazardous occupations group. As con- 
ducted at present, these examinations 
include fluoroscopy and _ roentgeno- 
grams; complete blood counts; patch 
tests—both prophylactically, for the de- 
termination of sensitivities, and diag- 
nostically, for the identification of the 
offending substances in cases of con- 
tact dermatitis; lead, mercury, or fluor- 
ide urine determinations, sulphate ra- 
tios, and urine cultures; sputum tests; 


serology if the worker desires it; and 


other tests that may be required in a 
given case. 


Given a Different Job 


If the findings of the periodical ex- 
amination indicate the advisability of 
transferring the worker to another as- 
signment, a consultation is held with 
the worker, the personnel director, and 
the union representative, and a new 
job is obtained that will serve the best 
health interests of the employee. 

If physical defects are found which 
do not relate to occupational exposure, 
the worker is referred to his own physi- 


Hygienists go into the shop regularly to get samples 
of air for laboratory analysis. With the tremendous house finds a separate dispensary is needed 


cian for treatment. All the data avail- 
able are transmitted to the physician, 
with whom the most effective coopera- 
tion is sought. A large number of 
workers are found to have defects re- 
quiring medical attention. Of 3932 
cases recently examined only about 
35.6 percent were judged normal. 

Dental caries and pyorrhea, enlarged 
and infected tonsils, overweight and 
underweight, high blood pressure, vis- 
ual defects, contact dermatitis, and 
lung a were all found to have 
a high frequency of occurrence. To 
attest to the value of some of the 
routine procedure carried out in these 
examinations, it might be mentioned 
that fourteen cases of diabetes were 
found in this group of employees. The 
conservation of manpower—the saving 
of life itself—is so obvious a resultant 
of this type of medical service as to 
render comment unnecessary. 

The serological tests deserve men- 
tion because of their crucial impor- 
tance to society as well as to the in- 
dividual. As stated before, the pe- 
riodical examination offers serology as 
an optional service to the worker, al- 
though serology is an integral part of 
the pre-employment examination. Out 
of a total of 4649 blood tests taken 
at one plant from April, 1941, to April, 
1942, somewhat less than 0.5 percent 
were positive. 

The utmost privacy exists in report- 
ing the results. Notification of positive 
cases is sent to the assistant medical 
director. The patient himself and his 
family physician are the only others to 
whom the facts are divulged. Treat- 
ment of positive cases is naturally in- 
sisted upon, and proof of such treat- 
ment must be made available to the 


assistant medical director. | reatment 
is carried on while the worker is on 
the job; the only cases excluded from 
employment are the active tertiary 
cases and those in a transmissible stage 
of the disease. 

Now, what of that group of some- 
what over 35 percent of the examinees 
who are found free of physical defects? 
Every possible encouragement is given 
these men to preserve their excellent 
endowment of health. They are given 
a health card which is not only a testi- 
monial to their present physical fit- 
ness but is, at the same time, a patri- 
otic pledge on the worker’s part, to 
maintain his health. 


See Their Own Doctors 


It is frequently possible to advise 
medical consultation before a definite 
physical defect or disabling illness re- 
sults. For example, the worker fre- 
quently absent because of susceptibil- 
ity to upper respiratory infections, the 
case in which rapid weight increase 
promises to lead to obesity, and the 
subject who arouses suspicion of an 
early dietary deficiency are all suitable 
for reference to their private physicians 
for the institution of appropriate pro 
phylactic measures. 

Examinations given workers trans- 
ferred to other jobs are made to insure 
the safety of the employee and of his 
co-workers in the new position. The 
transfer presupposes physical fitness for 
the particular duties and environment 
of the job, and the examination. con- 
stitutes an obviously desirable safe- 
guard for all concerned. 

Reference has been made to the 

(Continued on page 178) 






increase in number of women employed, Westing- 


























































CASE STUDY 
NO. 7 


Wir# a steadily increasing proportion 
of employees facing the need for 
adjustment to new occupations re- 
quiring harder manual work, greater 
concentrated effort, as well as a 
change in habits and hours of work, 
the problem of maintaining the un- 
broken health and morale of indus- 
trial workers has become ever more 
important. Lowered health can _ be 
translated into lessened working eff- 
ciency, more absences from work, and 
an increase both in number of acci- 
dents and in instances of faulty work. 
Provision of facilities for adequate 
nutrition, although it is but one fac- 
tor in serving to maintain a high 
state of health and morale among 
- industrial workers in wartime, consti- 
tutes certainly one of the most im- 
portant considerations confronting in- 
dustrial management today. The un- 
paralleled expansion of existing plants, 
coupled with the tendency to build 
new plants in low-cost ground: areas 
where no commercial eating facilities 
exist, has tended to shift the -respon- 
sibility for providing adequate food 
more and more onto the shoulders of 
industry itself. We at Northern Pump 
have accepted this responsibility. 
Fundamentally, there are three 
gencral methods for feeding industrial 
employees—centralized feeding, which 
may involve cither a cafeteria or lunch- 
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Providing nutritious food 
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Northern Pump Company Navy Ordnance Plant 
By John B. Hawley, Jr., President and General Manager 


room, centrally located; decentralized 
feeding, which involves taking meals 
directly to the employees; and a com- 
bination of both whereby office work- 
ers may eat at a company cafeteria 
and plant workers at canteens spaced 
at convenient points around the 
plant. 

In smaller plants where workers do 
not have to walk long distances and 
where the lunch period is long enough 
to provide ample time to get to the 
place of eating, the centralized system 
is often expedient. 


Food Travels to Workers 


In other plants, however, where 
the working area is considerably more 
extensive and where the. time neces- 
sary for getting workers to and from 
a central eating location is too great 
in the interests of maximum produc- 
tion, the decentralized system of in- 
dustrial feeding, whereby the food 
is taken to the employees at their 
jobs, has many advantages. 

This is the system that has been in 
operation at the Northern Pump plant 
since its inception more than a year 
and a half ago. The plant comprises 
a series of connected buildings all on 
one level. It has more than 24 miles 
of work aisles under a 25-acre roof. 
With the constant addition of new 





PACTORY MANAGEMENT and MAINTENANCE 


buildings and with the number of 
employees increasing from 1500 to 
6500 within a year’s time, we recog- 
nized that a central location for eat- 
ing would result in considerable con- 
fusion, as well as loss of valuable 
time, in getting workers to and from 
a cafeteria. 

Installation of a central commissary, 
management-owned and_ operated, 
solved the problem, not only making 
it possible to serve food to workers 
without the necessity of their leaving 
the plant, but also enabling us to 
expand our food-serving facilities as 
the number of buildings and workers 
warranted such enlargement. 

Today our commissary includes a 
receiving room, storeroom, storage re- 
frigerator, facilities for washing our 
food trucks, and an _ adequately 
equipped kitchen. And the number of 
food trucks has jumped from an origi- 
nal battery of 9 to a present total of 
38, including 15 smaller trucks for 
serving refreshments between the reg- 
ular meals. 

All menus are planned on a weekly 
basis. Every precaution is taken to 
insure that the foods selected answer 
high nutritional requirements. At the 
same time we try to “give the men 
what they want.” 

By our own practical example of 
presenting protective foods in _at- 














tractive combinations we help to 
stimulate knowledge of foods that are 
important for health. The weekly 
menu, moreover, is distributed to 
timekeepers for posting where it can 
readily be seen by all workers, thus 
aiding workers to suggest meals that 
may be prepared at home. 

As this concern is operating on a 
24-hour basis, employing two shifts 
a day, two regular meals are served 
during every 24-hour period. Both 
shifts are fed at normal mealtimes, 
while refreshments are made avail- 
able between meals in the form of 
milk, ice cream, soft drinks, candies, 
and cigarettes. Regular meals offer 
onc hot dish or a hot sandwich. Coffee 
is served free, with or without cream. 


Trucks Fill All Needs 


Food trucks at Northern Pump 
were designed especially for the needs 
of the company and answer every re- 
quirement no matter how varied the 
menu may be. Bottled butane gas sup- 
plies the fuel for keeping the food 
hot, and dry ice serves as a satisfac- 
tory refrigerant. 

Loaded up at the central kitchen, 
each truck is pushed to the same posi- 
tion in the plant every day. Each unit 
is capable of serving 100 men in eight 
minutes and requires two attendants. 
Employees form two orderly lines at 
each truck as the lunch bell sounds, 
and the two attendants assist in serv- 
ing the workers. 

All equipment, from the wagons 
made of sparkling stainless steel to 
the vacuum coffee containers, is kept 
spotlessly clean. The coffee container, 
for example, has a demountable 





Kitchen at Northern Pump Navy 
Ordnance Plant (see facing page) 
has everything needed to serve 
workers with nutritious food 


Left, food-wagon girls stand in- 
spection before starting out on 
their regular factory “runs” 


Below, food wagon arrives at its 
station in the plant, and: workers 
line up to get their lunches 


Bottom, music via loudspeaker 
system helps workers relax dur- 
ing lunch and rest periods 









































MONDAY, MAY 18 
Baked Pork Chops 
Vegetable Soup 
Peaches and Cream 


TUESDAY, MAY 19 
Fridley Schnitzel 
Cabbage Salad 
Tapioca Pudding 


WEDNESDAY, MAY 20 
Baked Beans and Weiners 
Stewed Tomatoes 
Danish Dessert with Cherries 


THURSDAY, MAY 21 


Baked Turkey and Dressing 
Cranberry Sauce 
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HOT SANDWICHES 
Hot Dogs * Minute Steak 
COLD SANDWICHES 


Roast Beef * Summer Sausage 


HOT SANDWICHES 
Roast Beef with Dill Pickles 
COLD SANDWICHES 
Date Nut Spread * Ham, Onion, 
Cheese on Bun 


HOT SANDWICHES 
N.P. Steak with Onion 
Pork Steak with Apple Sauce 
COLD SANDWICHES 
Chicken Salad * Dagwood Sandwich 


HOT SANDWICHES 
Baked Ham * Spiced Corn Beef 








COLD SANDWICHES 





Weekly menus suggest to workers meals that can be prepared at home 


faucet which lends itself admirably 
to sterilization after meal periods. At- 
tendants themselves must undergo a 
“military inspection” for cleanliness 
before starting out on their rounds. 
They are also charged with the value 
of all items on the food wagon when 
it leaves the commissary and must 
return the merchandise or the cash 


equivalent upon their return after the 
meal period. 

Hot dishes such as soup, chili, and 
creamed turkey are kept in bulk and 
ladled into paper cups with handles 
or on paper plates, and are served with 
paper spoons and forks. Other items 
such as cold sandwiches, individual 
pies, packaged candies, cigarettes, and 


tobacco are placed in compartments on 
the overhead display tables where 
printed tabs show items and prices. 

All workers eat at their machines, 
and one truck is pushed into the 
general office where stenographers, 
clerks, and other employees eat the 
same food the factory workers eat. 
Scattered around the plant are refuse 
cans for depositing waste. 


Encouraged to Relax 


The lunch period is half an hour 
long, and the company makes every 
effort to see that employees have 
every opportunity to relax. Loudspeak- 
ers have been established at convenient 
intervals about the plant to give the 
workers music or important news bul- 
letins while they eat. 

Particular attention has also been 
given to keep up the morale and effi- 
ciency of men on the night shift. 
Coffee stations are scattered at vari- 
ous places around the factory, and 
from midnight on smoking is allowed. 
Four 15-minute smoking periods are 
also permitted during the day. During 
summer months salt tablets are avail- 
able at drinking fountains. 

All food is served at less than cost, 
but the benefits created in terms of 
good will, increased efficiency, and 
greater production far outweigh any 
monetary considerations that might 
be involved. 





“THE SPEED of the machine depends 
on the fuel used; the speed of the 
factory depends upon the diet of the 
men on the assembly line.” 

In this statement Dr. Victor G. 
Heiser, Chairman of the Committee 
on Healthful Working Conditions of 
the National Association of Manufac- 
turers, has summed up a responsibility 
now facing industry. One of today’s 
sharpest challenges is to see that the 
food the workingman eats is energy- 
giving and healthful, like that served 
to men in the armed forces. 
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CASE STUDY NO. 8 


Teaching wives to 
pack good lunches 


An industry-community project (Bridgeport) 


FACTORY MANAGEMENT and MAINTENANCE 






Teach workingmen to cat nutritious 
foods? This seems to be an assign- 
ment far removed from the routine 
duties of plant operating men. Yct 
an answer to how it can be done is 
found in Bridgeport, Conn., a war- 
industry city. There, plant manage- 
ments in cooperation with the local 
civilian defense committee, the local 
manufacturers’ association, and other 
civic groups have launched a program 
aimed at helping thousands of women 
to “pack a lunch a man can work on.” 

Behind the. program is a realization, 
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on the part of management, of what 
poorly nourished workers mean in 
terms of production schedules. ‘They 
sce a parallel between men in the 
armed forces and American war work- 
ers who, in a single month last winter, 
lost 24,000,000 man-days because of 
illness chiefly traceable, the American 
Institute of Public Opinion hazarded, 
to poor diet. Bridgeport’s industrial 
leaders understand that the much-pub- 
licized aims of the national nutrition 
rogram are not just wordage from 
Washington. They have translated, in 
the first community - sponsored pro- 
gram of its kind, those aims into a 
specific job for the women in their 
city to do—namely, the job of giving 
workers lunches that will put the 
“power” into America’s manpowcr. 


How Campaign Began 


Bridgeport is thus accomplishing 
what has frequently been talked about 
but never completely done. The orig- 
inal impetus for the campaign came 
from the Bridgeport Gas Light Com- 
pany which, through its cooking dem- 
onstrations, was in close touch with 
women who pack lunches for workers. 
Surveys in plants emphasized the 
need, first suggested at these demon- 
strations, for nutrition education. 
Three nutrition centers have been set 
up in the city, where trained home 
economists are stationed to help 


women plan menus. Nearly 10,000 
copies of a leaflet, telling women how 
to plan and pack lunches, were distrib- 
uted within a week of the opening of 
the campaign at the nutrition centers, 
in plants, and clsewhere. A special 
bulletin explaining the drive was sent 
out by the local manufacturers’ asso- 
ciation to member plants, and articles 
were scheduled for plant magazines. 
Popular objections that Joe Doakes, 
factory worker, won't eat healthful 
foods, do not stand up. The now- 
famed Oslo meal, developed a few 
vears ago in Norway to improve the 
nutrition of school children and later 
introduced in a London war plant, 
consists of a salad of vegetables or raw 
carrot, cheese or herring, whole-meal 


bread spread with fortified margarine, _ 


half an orange or apple, or junket or 
milk pudding. No one—not even a 
nutritionist—denies that this meal 
sounds like the stringently healthful 
fare of a faddist tearoom. Yet from 
60 to 80 percent of the men in the 
plant soon were choosing the meal 
regularly, because they discovered they 
“felt better” after eating it. 

Foods for lunchbox meals, recom- 
mended in connection with the 
Bridgeport campaign, are those a man 
would choose were he planning a feast 
for himself — such mouth-watering 
victuals as lentil or black bean soup, 
beef stew, noodles with chopped ham, 
meat balls and spaghetti, baked beans, 


Betty Stafford, home service director for local gas company, shows 
group of workers’ wives “how to pack a lunch a man can work on” 





and other he-man foods. Imagine with 


what delight—and relief after his long 


fast of dry or soggy 


sandwiches, 


washed down with coffee or soft drinks 
—a man opens a lunchbox in which 


he 


finds beef pie, vegetable salad, 


strawberry shortcake with cream, and 


Below, 


(Continued on page 184) 


a leaflet distributed to 


Bridgeport women contains spe- 
cial hot-weather suggestions, and 
rules for a “5-star lunch” 
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An Appetizing 
Summer Lunch 


Herring-Apple Salad 
(6 oz. paper container) 


1 Hard Boiled Egg 


2 Rye Bread and Cheese sandwiches 
with Chopped Watercress 


Soft Ginger Cookies 


Lemonade in vacuum 


* 
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FOR A 5-Slar LUNCH 


¥& Plan it the day before. Buy or cook 


enough food for your dinner so there'll 
be some left over for the lunch box. 


Have all food and equipment conve- 
niently stored in one place, so the lunch 
can be packed quickly in the morning. 


W 


rap all dry food in wax paper; pack 


puddings and salads in paper containers 
with lids and include paper ‘*hot-drink”’ 
cups for hot dishes. 


3% Put into the lunch box every day: 


Milk. In food or drink. 

Bread. Whole wheat or enriched. 
In sandwiches, puddings or meat 
loaves. 

Meat or cheese or eggs or fish. In sand- 
wich fillings, salads, or hearty 
main dishes. 

Fruit. At least one, plain, or in 
salads or puddings. 

Vegetables. At least one, in sand- 
wich fillings, salads, or in hearty 
main dishes. 


¥%& Clean and air the Junch box and vacuum 


bottle every night. 














































Arranging equitable work schedules 










CASE STUDY Practices of five companies 
NO. 9 


© 








Bakelite Corporation, Bound Brook, N. J. 


40-hour week —3 crews —5- or 7-day operation 
































































































































































































































































































































1942 JANUARY 1942 
7 Shift Shift Shift Shift Shift Shift Shift 
Time SUN MON TUE WED THU FRI SAT 
No.|Let. No.|Let. No.|Let. No.|Let. No.|Let. No.|Let. No, Let. 
12m.n.— 8a.m. 2;C 2/C 2; C 
8am.— 4p.m. l 1|A 2 1), A 3 1 
4 p.m. — 12 m.n. 4|B 4|\B 3 
12m.n.— 8a.m. 2 2 1| A 1| A 1| A 1|;A 1| A 
8a.m.— 4p.m. 4 5 4/B 6 4|B a 4|B 8 4|B G 4/|B 10 3 
4p.m. — 12 m.n. 3 3/C 3/C 3/C 2;C 2;C 2 
12m.n.— 8a.m. 4 4 4|B 4|B 4|B 3; B 3; B 
8a.m.— 4p.m. 1] 12 3/C 13 3; C 14 3} C 15 2;C 16 21 C 17 2 \s 
4 p.m. — 12 m.n. 2 2\A 1|A 1|A 1|/ A 1|/ A 1 
12m.n.— 8a.m. 3 3 3/C 2;C 2;C 2; C 21C ; 
cam. — apm] LBt 1719 ea 2OH TA] Ql | VQ IVS wI!V4h 
4 p.m. — 12 m.n. 4 4/B 4\B 4\B 4|B 3; 8B 3 
12m.n.— 8a.m. 2 1 1; A 1); A 1| A 1); A 4,A 
jan. tpn 1 2617791271712 1287721 2971308731 Sl 
4p.m. — 12 m.n. 3 3/C 3/C 2;C 2;C 2;C 2 
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“X" Corporation 


42-hour week —4 crews — 168-hdéur operation” 





x 








toe 
& 
® 

®, 


Ist week 2nd week 3rd week 


W\|T|F s T 









4 
= 
43 
“1 
tn 
sj 
n 
rn 
= 
tn 
tn 












































































































































w w 
M| T|W|T| Fi S|S M|T|W|T| Fi S/S M|Ti|W|T|.F| S| 8S M|T|W|T|F{|S|S 
9161616) 6|]—-]| 9 9|6|6]6] 6] —| 9 —|9|6/6| 6| 9/6 —|9/|6)16|6/9| 6 
—|9'6/'6|6|9)| 6 —|9|6/)6/) 6) 9/6 9/—| 6|6| 6); 6/9 g9/—| 6|6|}6)|6|9 
9'—| 6 |616/;6)9 9;|—| 6|6) 6; 6| 9 6|9| 6/6) 6) 9j— 6 6\|6|6|9|— 
6|9|6/1/61;6|);9|— 619| 6/6] 6| 9} — 916|6|6|6|-]| 9 91616|6|6]-—| 9 











































































*Figures show hours worked; a distinguishing type face is used for each crew 


























Bakelite’s A-B-C schedule is used 
l when operations have to be cur- 
tailed to a 5-day week. The 1-2-3-4 
schedule in use now provides for five 
straight 8-hour days, then two consec- 
utive days off. Sunday day shift is left 
open. If a department has to shut 
down for clean-up or major repair, the 
work is done then. If the department 
works through, Sunday day shift is 
assigned to crew that works Saturday 
and Monday day shifts. If one crew 
works on Saturday, another on Mon- 
day, Sunday work goes to crew that 
has had Icast opportunity to work for 
year to date. 


At “X” Corporation four crews 

work a 6- and 9-hour arrangement. 
Plan permits 168-hour operation, pro- 
vides a 42-hour week. Each crew 
works four 6- and two 9-hour days, 
then has a day off. Figures in sched- 
ule indicate hours worked; different 
type faces are used to designate crews. 
No attempt is made to equalize Sat- 
urdays and Sundays off; each crew has 
same day off each week, which, be- 
cause of regularity, is an advantage. 


Yale & Towne provides six con- 

secutive 10-hour days of work, 
two days off, and an 8-week cycle in 
which each man works six Saturdays 
and six Sundays. Each operator works 
six 5- and two 6-day calendar weeks, a 
total of 420 hours and an average work 
week of 524 hours. Shaded section 
shows how one man pinch hits when 


other men are off. 
4 Auburn Spark Plug limits off-days 
to Saturdays, Sundays, and Wed- 
nesdays, each crew getting one out of 
three of these days. Each crew works 
four 8-hour and two 12-hour shifts 
per week. Each works 56 hours a 
week and has one day off. Schedule 
repeats every three weeks, thus pro 
viding for equalization of days of on 


an exceedingly short cycle. 
5 Walter Kidde avoids confusion by 
providing a calendar that shows 
each man which days in the year he 
has off. No excuse for failing to show 
up some morning because “he thought 
it was his day off.” Men are assigned 
by foremen to any one of seven 
groups. Since all men in a given 
group will be off on the same day, the 
foreman must see to it that every job 
is covered every day. Men work seven 
days, are off the eighth, have a 2-day 
weekend every seven weeks. Shaded 
Squares show how each man gets a 
Saturday and a Sunday off. Note that 
cycle is repeated every seven weeks. 





Yale & Towne Mfg. Co., Philadelphia 
52¥%-hour week — 168-hour operation 








































































































































































































































































































Ist week 2nd week 3rd week 
Job} SIM|T/ Wi TIF/S|S|M|T/| Wi TI FISIS|IMIT|W T|FIS 
lialajajalajlaijdidjajajajajajajdidiajajajajia 
2ididib|bibIibibI b}|did|b|bib|b] bi bidid{bi bib 
383i clcildidici|ci|lc} c]lce|cidjdjc|c]lcjcicicidjdic 
Job 4th week 5th week 6th week 
lilaldidjalalalajalajdidjajaja|a/|ajajdidjaja 
2ibibibididibib|] b| b| b| b|d/id|b] b] b| bi) b| bi did 
3 icilcilcilcicididj cilci|cilci|cicid] dic] c] c]/ cj] cic 
Job 7th week 8th week 
lialalalaididjajl ajajlajajajdid 
21 bi bl b| bl b] b} dj d] bi] b| b| b] b| b 
383i didicicicicic]| c} dj dj cicicic 
Auburn Spark Plug Co., Auburn, N. Y. 
| 56-hour week — 168-hour operation 
First week 
Sun. | Mon. | Tues.| Wed. Thu. | Fri. | Sat. 
7am.— 3p.m.]| A Bi AIA IA B A;i| AIA Cc 
3 p.m.—ll p.m.| Sun.j] B/C} B | B |A/cC |Wed.| B | B | A/B Sat. 
ll p.m.— 7a.m.]} off cCicicic off CcCicisB off 
Second week 
7am.— 3pm} B A;|A/;AIA Cc A; A| B A 
3 p.m.—ll p.m.| Sun. ]A/C | B | B |A/B |Wed.j B | B | B/C | Sat. 
ll p.m.— 7a.m.} off C/|C|C|B I off | C| C| C | off 
Third week 
7am.— 3pm} C Ai; A|A|B A A| AIA B 
3 p.m.—ll p.m.| Sun. | A/B] B | B |B/C|Wed.| B| B | A/C} Sat. 
1l p.m.— 7a.m.} off Bi C|C/C f} off |] C|} C| C | off) 
__. Walter Kidde & Co., Bloomfield, N. J. 
oo “e Calendar showing days off . 
‘ Se . ‘ : ae 
July August 
Day |M|ITIWITIF|S|SIM|T|W| T| F| S|SIM|TIWI|T|FIS(S 
Date | 27/28/29/30/311/11/21314/]51617 | 8 | 9410)11)12)13)14)15)16 
No. [213 1415S /61717111/21/31/4/51/6/617/11/2/3/4/5)5 
September 
Day IM|TIWITIF|S|s|mM|T|W|T| F| S|S|IM|TIW|TI|FIS|S 
Date | 17118119 120 121 | 22/231 24| 25| 26| 27|28|29|30)31/1/2|3|4/5/6 
No. |161711121314141516|/7111213]3}4|/5|/6|7,|1,2j)2 
Day |IMITIWITIFIS|S|ImM|T|W|T| F| S|S|M|TIWITIF/S(|S 
Date| 7| 8 | 9 |10}11}12/13] 14} 15} 16) 17} 18/19 20/21 | 22|23|24| 25 |26 27 
3/4 6 1 3 
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CASE STUDY 
NO. 10 


Can a labor-management committee 
get results in a war production drive? 
We know that one can, for we saw it 
happen at Symington-Gould. The 
record shows an increase, within 30 
days, of 14 percent in production 
volume and 8} percent in man-hour 
output, which was traccable to the 
good work of our committee. 

There has been nothing compli- 
cated about this program. The com- 
mittee simply took hold of the sim- 
plest tools suggested by the War Pro- 
duction Board and went to work with 
them in the simplest possible manner. 
If the results to date can be viewed 
as exceptional, the explanation may 
lie in that very simplicity and in one 
other quality—sincerity. 

Frankly, the problem was _ ap- 
proached with some skepticism, as 
doubtless it was in many other plants. 
But the need for increasing our pro- 
duction of war materials was plain 
enough. Our labor situation was 
stable under a “union shop” contract. 
There seemed to be no valid reason 
for not trying the idea, so we tried it. 

The formation of the labor-man- 
agement committee was the obvious 
first step. I might add that this is 
practically the end of the story of 
what management did. The real 
story begins with the completion of 
the committee. The actions, policies, 
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Conducting a war production drive 


The Symington-Gould Corporation, New York 


and results reported thereafter are 
the work not of the company, but of 
the committee. 

At the outset, an understanding 
was reached with the representatives of 
our cmployees’ union, that the labor- 
management committee would deal 
only with the question of “more pro- 
duction,” and not with any matter 
relating to our union contract. 


~J 


Most of the posters stress the seri- 
ousness of the situation. This one 
has a lighter touch 


FACTORY MANAGEMENT and MAINTENANCE 


By C. J. Symington, President 


Then began the formation of the 
cominittce. ‘The union was requested 
to designate eight member employees, 
four as committecemen and four as 
alternates. ‘The management took no 
hand whatever in the selection of 
these representatives. | Management 
did choose eight employees, four as 
committeemen and four as alternates, 
from the supervisory staff, being care- 
ful to name men who were well and 
favorably known to the majority of 
employees. General Manager J. I. 
Reid agreed to serve as chairman and 
W. G. Woodmans, manager of indus- 
trial relations, as vice-chairman. 

The committee then met to or- 
ganize and square away for action. 
In a perfectly frank discussion, in 
which all expressed themselves freely, 
it was agreed that nothing construc- 
tive could result unless every member 
of the committee had perfect confi- 
dence in the sincerity of all the other 
members, that the plan would fail 
unless labor had complete faith in 
management’s good intentions—and 
vice versa. 

In retrospect, we believe that that 
understanding, embodied in the one 
word sincerity, was the very keystone 
of whatever success the committee has 
been able to attain since then. 

The committee began its work in 
full consciousness of the fact that it 
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We all got b cite do 
and your production 
committee wants your 
ideas on how we can 
all do our jobs bette 

a faster/ at 


was merely a representative group, 
and that its first big job was to enlist 
the whole-hearted support and under- 
standing of the entire plant personnel. 
This obviously meant making every 
employee keenly aware of his impor- 
tance in the war effort. 

Luckily, at just about that time, we 
were able to arrange to have an Army 
tank driven into the plant. This gave 
the men a chance to see just how and 
where the steel castings they were mak- 
ing were assembled in the fighting 
machine. Intensely interested, the 
men swarmed around the tank, point- 
ing to this casting and that, as the 
ones on which they worked. Plainly 
this incident had helped most of them 
to a new realization of the vital im- 
portance of their personal contribu- 
tion to the war production effort. 

The committee was quick to capi- 
talize on this development, and made 
it the basis for additional effort to 
arouse and hold the interest of the 
men in their jobs. 

Choosing as its first major move the 
creation of a suggestion box system, 
the committe launched a campaign 
to elicit the ideas of employees for 
improving the quantity and quality of 
production. Suggestion boxes were 
installed in each department. Bulle- 
tin board notices and other plant pub- 
licity methods were employed to call 
attention to the suggestion contest 
and the awards offered. These awards, 
to be paid in War Bonds and Stamps, 
were made from a sum appropriated 
monthly by the management. The 
committee, however, worked out all 
the details of the contest and reserved 
the right of final decision on the 





Posters that appeal to employees through familiar 
faces and scenes were one of the management- 
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practicability and value of suggestions 
received. Management’s opinion was 
solicited, but its role remained an ad- 
visory one. 

As the suggestion system got under 
way, the committee looked about for 
ways of stimulating employee spirit 
through the use of advertising tech- 
niques. Promotional posters were 


labor committee's ideas. In the posters shown here, 
committee members ask for suggestions 


Your producticn committee 
wants ideas - get it? IDEAS! 
on how to CUT WASTE ! 
SAVE TIME! INCREASE 


production of good castings 





sought. The management made 
available to the committee the serv- 
ices of public relations and advertis- 
ing consultants to “polish up’ the 
ideas for campaign posters evolved by 
the committee. The committee’s own 
ideas prevailed, however, and some of 
its ideas were extremely interesting. 
(Continued on page 186) 


CASE STUDY NO. 11 


Getting people 
to and from the job 


The Glenn L. Martin Company, Baltimore 


ONE OF THE MAJOR PROBLEMS CON- 
fronting this nation’s war industries 
is that of transportation for employees. 
It is rapidly becoming more compli- 
cated in view of the shortage of gaso- 
line and the inability of car owners 
to obtain new tires. 

Months before our declaration of 
war, when people scoffed at the mere 
mention of a gasoline shortage and 
lack of tires was something unheard 
of, The Glenn L. Martin Company 
realized that a serious transportation 
problem existed. Consequently, cer- 
tain definite steps were taken in an 
effort to find a solution. 


A vast housing project was launched, 
designed to bring as many employees 
as possible within walking distance of 
the plant. Today, nearly 2000 homes, 
180 apartments, large dormitories for 
single men, and a rapidly growing 
trailer camp are available to Martin 
employees. 

Hundreds of men and women 
drawn to the Martin plant live in the 
Baltimore area, some 12 miles from 
the scene of their work. Scores of 
others drive even farther. 

Months ago, these men and women, 
of their own volition, started dou- 
bling up and alternating cars. The 
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New bus lines bring hundreds of Martin workers to the plant; new bus routes are planned for the future 


Bulletins, notices, and posters placed throughout 
the plant urge workers to join in car-sharing and 


movement was aided and encouraged 
by company officials for two reasons: 
First, it was a decided help in cutting 
down the number of cars entering the 
lant area daily, thus providing at 
east one step in the solution of a 
major trafic problem. Second, it 
proved the beginning of a program 
destined to go a long way toward solv- 
ing the problem of transporting work- 
ers to and from the plant. 

Today the company is doing every- 
thing in its power to encourage the 
doubling-up program with the result 
that present figures show an average 
of 4.1 persons riding in each car as 
compared to 2.6 per car less than a 
year ago. Bulletins, notices, and 
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posters have been placed throughout 
the plant urging workers to join in 
the car-sharing alternation program. 
The response has been amazing, even 
to company officials, who were con- 
fident that a high degree of coopera- 
tion would be forthcoming. 


All Cars Are Recorded 


A car-sharing bureau has been set 
up under the supervision of the per- 
sonnel director. This bureau, which 
keeps a complete record of all cars 
driven by employees, gives a complete 
service to both old and new workers. 
A driver-rider file was created, and 
specially prepared maps indexed by 


doubling-up plans. Figures show that riders have 
increased from last year's 2.6 to 4.1 per car 


small sections were drawn up. A 
driver passing through certain sec- 
tions on his way to work is indexed 
accordingly. Riders are also indexed 
by sections in which they live. The 
bureau then makes the arrangements 
necessary for riders in the sections 
along the route to be picked up. 

In February a master chart, known 
as an “employee residence map,” was 
prepared. It is constantly checked 
and kept up to date. On this map 
the homes of all employees living 
within a radius of 50 miles of the 
plant are noted. It is referred to fre- 
quently, and serves as a guide in chart- 
ing the courses of drivers with the 
idea of enabling them to pick up as 
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many workers as possible, and at the 
same time consume as little fuel and 
rubber as possible. The map will also 
serve as a guide in laying out new bus 
routes which are planned for the near 
future, provided buses are going to 
be available. 

Already some new bus lines have 
been established. More are needed, 
and negotiations with various trans- 


CASE STUDY 
NO. 12 


A TRANSPORTATION ANALYSIS made at 
Air Accessories Corporation is de- 
signed to provide a maximum of tire- 
saving doubling-up. An employee has 
only to look at a map to figure out 
ways and means of getting to and 
from his work. Net effect has been 
greatly to reduce automobile owner’s 
tire mileage. 

The company tackled the _prob- 
lem when a survey made in San Diego 
indicated that within three months 20 
percent of the employees who were 
driving to their work at a big aircraft 
plant would have to use other means 
of transportation—mainly because of 
wear and tear on tires that cannot be 
replaced. 

According to the survey, this per- 
centage was due to increase to 50 


..at the end of six months, and to 87 


“within a year. 

~ With this background the person- 
nel department at Air Accessories set 
_its plan in motion. The main fea- 


“ture of the plan is a big map which 


shows where every employee lives. 
Colored tacks are used to indicate 
each worker’s transportation status. 
Map and records are kept up to date 
by the personnel department. Rec- 
ords show when there is a change of 
individual transportation status, or a 
desire for transportation—also when 
new employees enter the picture and 
old ones leave. 

First, every employee filled out a 
questionnaire. How do you travel to 
and from work? If you drive an 
automobile, what is the condition of 
your tires? How long do you think 
your tires, including spares, would last 
if used every day to drive to work? 
Is the mechanical condition of your 
car good, medium, or poor? 

If you drive your own car, do you 
carry others? How many? Regu- 
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portation firms in the Baltimore area 
are now in progress. 

The doubling-up program has gone 
a long way toward solving the Martin 
Company’s present needs. But what 
about the future? Tires cannot last 
forever, and those who are driving 
today may be riders tomorrow— 
through necessity. In order to make 
tires last as long as possible, a pooling 


Teaming workers with rides 





system was worked out which involves 
the rotation of drivers within any 
given driver-rider group. 

Officials of the company are also in 
constant contact with government ra- 
tioning and transportation authorities. 
Everything possible is thus being done 
both by the company and by the gov- 
ernment to reach a satisfactory solu- 
tion to the problem. 





Aircraft Accessories Corporation, Burbank, Calif. 





Colored tacks on map show home locations and transporta- 

2 \ tion status of all workers. Small tacks stand for employees 
83} whose problems are solved; large flat-head tacks (see sample 
BY at left and description in text) indicate those who need help 


larly? Or do you alternate with oth- 
ers? If you don’t carry others, will 
you do so under proper arrangements? 
Do you want a ride (even though 
now driving your own car)? 

If there were a special bus running 
at the proper times, reasonably close 
to your home, would you use it 
regularly in going to and from work? 

Those, in substance, were the ques- 
tions asked. From the answers a main 
map showing Los Angeles and en- 
virons was made up. An auxiliary 
map of much larger scale covers the 


territory within 3 miles or so, where 
concentration of employees 1s great- 
est. The large map shows the home 
of the employee who travels the far- 
thest—27 miles. Average distance 
from plant to home is about 5 miles. 
Information derived from analysis 
of the questionnaires was then trans- 
ferred to the maps by means of col- 
ored tacks. A tack for every employee 
is stuck in the map at his home loca- 
tion. The color of the tack tells the 
exact transportation status or need of 
(Continued on page 190) 
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CASE STUDY NO. 13 


Breaking bottlenecks 
in production 


Star Electric Motor Co., Bloomfield, N. J. 
By Fred Eberhard, Production Manager 


Our COMPANY, likc other war indus- 
tries, has undergone extensive growth 
in space, personnel, and production. 
All three have more than trebled since 
January of 1941. It was inevitable that 
production delays, bottlenecks, and all 
the other growing pains should ac- 
company this expansion. 

Dispatchers had never seemed neces- 
sary, and there was no planning divi- 
sion in the small plant we used to 
operate. Early in 1941, as we began 
to grow, the expediting functions were 
started. Young men, usually high 
school graduates with no previous fac- 
tory experience, were employed as ma- 
terial movers. It was their duty to 
keep all machines supplied with ma- 
terials and to remove the completed 
work. It was their task to see that no 
machine was idle for lack of supplies, 
and that work was not hampered be- 
cause of stacks of completed parts. 

Men who had little or no experience 
with other organizations were chosen 
for training so that we should not have 
to undo someone else’s teachings. 
These men were trained to know ma- 
terials, sections of the plant where 
they were used, and the rate at which 
they were used. They are moved for- 
ward in the organization, when ready, 
from the position of movers to that of 
expediters. 

The next step was to establish classes 
designed primarily to teach key men 
how to train and work with new cm- 
ployees. Considerable emphasis is 
placed on ability to get along with 
other people. This is an all-important 


Ewing Galloway photograph 





part of a key man’s training. ‘These 
training courses were open to foremen, 
expediters, and chief clerks—to any- 
one, in fact, who had the authority to 
check other people. 

Classes were set up in groups of 


No need to leave machine. Red 
light brings mover. Green calls 
foreman. Expediters see that op- 
erators get prompt service 
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Star’s dispatching method helps 
smash many a factory bottleneck. 
Right, expediter picks job from 
rack and shifts it into high. Below, 
expediters often serve a hitch as 
truckers, are upgraded as soon as 



















they learn the ropes 
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CASE STUDY 
NO. 14 


WHEN BLITZKRIEG TACTICS in Europe 
showed the United States the vital 
need for a large air force, our Airplanc 
Division was one of the first to answer 
the call for production. Action began 
almost simultaneously with the great 
amount of planning required for such 
a large project. Ground was broken 
at Buffalo Airport in November, 1940. 
for the first of three new airplane 
plants, which increased the company’s 
manufacturing capacity many times. 

Although the plant lavout depart- 
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Rearranging 












twenty, frequently with special assign- 
ments given to groups of three. Classes 
were conducted under the supervision 
of Rutgers University and OPM. Ex- 
cellent instruction was provided. 

Foremen now have little clerical 
work to do. This work is handled 
largely by the expediters and the plan- 
ning division. In all the classes, much 
stress is laid on the personal contacts 
between supervisors and their men. It 
is essential that the expediters learn 
tact and diplomacy, and the success 
of this training will become obvious 
later in the article. 

The third step was to set up a plan- 
ning department and a scheduling de- 







partment. The simplest means of de- 
scribing the functions of these depart- 
ments is to outline the progress of an 
order through completion. 

All orders are forwarded from the 
sales department directly to the engi- 
neering department, where they are 
carefully checked for special work re- 
quiring design, drawings, detailed spe- 
cifications, special materials, and any 
other changes from standard. 

From the engineering office, copies 
of the order go to the planning and 
scheduling departments. The planning 
department breaks the order down 
into its component parts, makes out 
(Continued on page 202) 


plants and equipment 


Curtiss-Wright Corporation, Buffalo 
By Arthur Petzon, Assistant Factory Manager, and Harry Rosenberg, 


ment started at about the same time 
that the construction of the building 
began, it had to set the pace and keep 
well ahead so that all details could be 
incorporated in the new plant as it was 
built. 

Under ordinary conditions, the plan- 
ning would have been well completed 
before the building was started or even 
before it was designed. However, be- 
cause of the urgency, little time was 
allotted for preliminary planning. Just 
enough planning to establish the mini- 
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Plant Layout Engineer 


mum requirements of the building was 
done beforehand, and the rest pro- 
ceeded during the course of construc- 
tion, so that no valuable time was 
wasted. 

In order to determine the size of the 
new plant, several things were taken 
into consideration. First a production 
schedule was established; then depart- 
ment heads were consulted as to the 
area needed to handle the increased 
production. The non-productive area 
and certain building requirements such 
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Both plants are laid out so that materials or work 
enters at one end, moves through by shortest route, 


as height and type of construction were 
determined, and all these data were 
turned over to the architect, who made 
a preliminary design to fit the require- 
ments. This preliminary design gave 
the plant layout department a basis to 
work on. 

Several major problems of a general 
nature required decisions before the 
detailed layout work could begin. 

First of all, there were two plants 
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now instead of one. ‘The original 
thought was to operate them individu- 
ally, each one making a complete air- 
plane. Floor plans were drawn up 
showing the two plants divided into 
departments for this purpose. How- 
ever, after more consideration by the 
management, it was decided to operate 
both plants as one unit, working to- 
gether to make one plane. This nat- 
urally required considerable rearrange- 


Layout boards are made up in sections; it is a simple matter for two 
plant layout men to pick out a board and discuss a problem 
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leaves at other end—from one plant as completed 
fuselages, from the other as finished planes 


ment of the departmental set-up of 
both plants. Some departments were 
removed from one plant altogether, 
and every department was enlarged 
to handle the increased production. 

Each department was located in the 
proper relationship to every other to 
make for a minimum of travel and no 
backtracking. Yet both plants were so 
arranged that raw material or work 
entered at one end, traveled through 
the shop by the shortest possible route, 
and left at the other end of the plant. 
At Plant 1 this meant leaving as a 
finished fuselage, and at Plant 2 it 
meant flying or being shipped away 
as a finished airplane. 

Everything was not as simple as it 
sounds, however. Innumerable prob- 
lems entered into the matter. Plant 1 
was a factory already operating at maxi- 
mum capacity, and putting out a good 
number of airplanes every day. Yet this 
plant had to be converted to fit the 
new scheme of things with a minimum 
of production delay and expense. 

There were many pieces of equip- 
ment and departments that were per- 
manent and could not be moved or 
changed. Departmental layouts had 
to revolve around these permanent 
items and still maintain the most efh- 
cient arrangement. Some of the new 
machines for both plants would not fit 
into just any location; they had to 
have special locations as well as special 
foundations, pits, and roof trusses. All 
these and many other factors had to 
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Water-cooling system and drains 
for spot welders (above) were in- 
stalled during original construc- 
tion. When the machines were 
moved in, it was necessary only 
to hook up and start running 


Anodizing tanks (left) are located 
on a depressed floor to permit 
proper height above floor line and 
allow for pipes and drains 


be taken into consideration even be- 
fore the bare departmental outlines 
could be worked out. 

After the general plan of both build- 
ings had been completed, discussed, 
and finally approved, the work of mak- 
ing the detailed layouts of each de- 
partment began. 

The machine procurement depart- 
ment furnished lists for each depart- 
ment giving the kind and type of new 
machinery that was being purchased. 
With every purchase a request was 
made for a floor plan showing the- 
space occupied by this equipment. 

This detail caused considerable difh- 
culty during the course of the layout 
work. Many floor space dimensions 
were never received. Some very large 
equipment was not even completely 
designed when its layout was made. 
Others had not been purchased at the 

(Continued on page 206) 
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room all the way to the shipping 
platform. Packers are divided into 
groups, and each man is given one 
operation to perform. 

Each packing crew works between 
two conveyor lines, tends both of 
them. Group piece rates encourage 
maximum production. Supplies are 
conveniently at hand so that a mini- 
mum of moving about is required. 


3 In a steel warehouse a 5-ton 
crane has a special grab that is 
designed for safe handling of sheets. 
It does not damage edges, permits 
neat piling, and is easily attached to 
or detached from the crane hook. 
Crane traveling the full length of 
the long warehouse quickly reaches 
materials needed to fill an order, and 
permits greater use of floor area for 
storage, because width of aisles can 
be reduced to minimum space re- 
quired for convenient checking of 
stock and loading of crane hook. 


Man-hours on certain subassem- 

blies at the Glenn L. Martin 
bomber plant have been cut in half 
since the installation of a belt con- 
veyor. Along this belt, machine and 
hand operations are located. As each 
operation is completed, the piece is 
placed on the belt, and moves on to 
the next station at a predetermined 
speed. 

Now, instead of one or two men 
completing one subassembly, the work 
has been broken up so that one man 
operates one machine or performs one 
hand operation. 

Not only does the belt conveyor 
save man-hours, it also makes it pos- 
sible to use less-skilled workers, thus 
releasing the more highly trained men 
for jobs that they alone can do. 


5 Two problems confronted a Mid- 

Vestern steel manufacturing 
plant awarded a government contract 
for machining 155-mm. shells from 
rough forgings. Shells had to be 
cooled and transported from the forge 
shop to the finishing building, and 
chips disposed of. 

The solution to both problems 
proved to be one continuous overhead 
trolley conveyor, 1746 feet long, 
traveling .at speeds of 14 to 33 feet 
per minute. It is operated by a 14- 
hp. motor. 

Shells are suspended from two- 
wheel trolleys on 16-in. centers. At 
every 18-ft. interval, however, there 
is a four-wheel load bar trolley from 
which hangs a latch-type, self-dump- 
ing bucket. 

By the time the shells have traveled 





from the forge shop to the finishing 
building—300 to 400 feet of the way 
is outdoors between buildings—they 
are cool enough for the next opera- 
tion. Metal chips are shoveled into 
the buckets as they pass the machines, 
then automatically emptied into the 
scrap bin, which has a chute extending 
outside the factory building into a 
ondola car. 

Shells are suspended nose down- 
ward from pear-shaped rings by spe- 
cially designed forged steel carriers. 
The main rod of the carrier is bent 
up to fit into the shell nose. A swivel 
ring encircling the shell near the top 
holds it firmly in place throughout its 
journey. — 


Continuous single-pass welds up 

to 160 feet in length are made 
possible with a specially designed jib 
crane. Construction of the crane per- 
mits welding on units from 1 to 20 
feet high. ‘The crane travel is from 
20 to 480 feet per hour, and will ac- 
commodate any welding speed desired. 
Used with this crane is a special weld- 
ing process that permits heavy single- 
pass welding. 

Because this jib crane permits com- 
plete freedom of operation, continu- 
ous welding is made possible with a 
minimum amount of handling of the 
unit to be welded. 


7 Storing and handling dies can be 
a vexing problem—a problem that 
Fairmount Tool & Forging Company, 
Cleveland, has solved for itself in a 
way that may be of help to other 
plants faced with similar puzzles. 
The die storage room has been pro- 
vided with shelves on which the dies 
are stored in numbered positions. An 
index lists the location of every die, 
so that any one can be found quickly. 
A simple, hand-propelled crane with 
an electric chain hoist picks the dies 
up and delivers them. This is an in- 
expensive installation that has proved 
its worth many times over. 


When the International Harves- 
ter Company, Chicago, bought a 
crane for its Mi 
supposed primarily to handle bundled 
bar stock, weighing from 2 to 5 tons, 
and to move large amounts of scrap 
material. It was hoped that the crane 
would also be used in odd mainte- 
nance and construction jobs—a hope 
that was realized recently when an 
oil storage tank, 104 feet in diameter 
and 314 feet long, had to be buried 
in the tractor works yard. 
First a pit 34 feet long, 14 feet 
wide, and 15 feet deep had to be 





waukee plant, it was . 
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dug. The crane lowered its line and 
brought up hand-loaded skip buckets, 
placed them on dump truck for dis- 
posal. When the excavation was com- 
pleted, the crane lowered the large 
wooden supports that had to be placed 
at the bottom of the pit to hold the 
tank firmly. 

Next operation was to lift and place 
the tank. Although it weighed 12,600 
pounds, this was a simple operation 
for the crane, and was accomplished 
in a few minutes. 





In its baled-cotton warehouse, 
Memphis Cotton Company has 
speeded storage operations and cut 
costs by rigging a pair of grapple 
hooks on a cable, operated from a 
boom by a special 23-in. oil hydraulic 
cylinder mounted on a gas-power fork 
truck. This machine is used for 
vertical movement only in the narrow 
warehouse aisles between stacks. 
Bales are brought to the truck on 
hand trucks. The machine tiers gin 
bales five-high, compress bales six- 
high. Crane picks up each bale, hoists 
it to the proper height, swings it 
into position on the stack. Bales are 
stacked in rows, crosswise to the 
aisles, with identification tags on the 
aisle end of each bale. In spite of 
the necessity of moving the truck fre- 
quently, a tiering speed of better than 
two bales per minute—145 to 155 
per hour—has been reached. 












































Using machines to fullest extent 


CASE STUDY 
NO. 16 


AS YET WE HAVE FOUND no way to 
keep our machines running during the 
half-hour for lunch on each of our 
three shifts. But we have found a 
way to put even those half-hours of 
idle machine time to good use, for 
it is then that our flying squadrons 
of millwrights dash in, check over 
machines, make necessary adjustments 
and even minor repairs. 

Our insistence on operating every 
machine in our shops every minute 
of every day dates back nearly two 
years to the very beginning of our par- 
ticipation in the war effort. We be- 
gan 3-shift operation and a 6-day 
week in the fall of 1940. One year 
later we went to 7-day, 168-hour op- 
eration. We have seven times as 


96 


Walter Kidde & Company, Inc. 
By C. Ashley Woodhall, Materials Handling Engineer 


many cmployees today as we had two 
years ago. 

To make 168-hour operation pos- 
sible, we had to hire and train many 
hundreds of people. We used the cus- 
tomary quick-training procedures. Per- 
haps the most effective “stunt” was to 
man a battery of, say, six machines 
with new workers and put a seasoned 
man in charge who did nothing but 
walk around and keep an eye on every- 
body. New men were taught to use 
calipers and micrometers, were shown 
the right feeds and speeds. And— 
this we found most important—they 
were trained in trouble shooting. For 
instance, they learned to tell when a 
cutting tool is dull, what a normal 
chip looks like, how to detect hard 


or glassy spots that might dull a tool 
or break it. 

From the outset, therefore, the op- 
erators who man our machines were 
taught to recognize the first signs of 
danger—and thus the necessity for 
shutting down a machine for any- 
thing short of inevitable overhauling 
and repair at the end of a long period 
of continuous service in war produc- 
tion is largely avoided. 





Flying Squadrons 


Lunch periods, as already stated, 
are utilized for preventive main- 
tenance work. They are purposely 
staggered so that our flying squad- 
rons of millwrights—possibly 50 men 
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in all—can have a look at as many 
machines as possible in a given day. 
Their object is to catch as much 
trouble as they can before it gets 
serious enough to require a major re- 
pair job. When the latter is neces- 
sary, our plan is to put on plenty of 
millwrights—sometimes ten or a 
dozen—so that the machine can be 
overhauled in a few hours. 

One little trick we use effectively 
is to have the operator stand around 
while the repairs are being made. 





This makes it appear that he is anx- 
ious to get back to work—our bonus 
plan, of which more later, sees to it 
that he really is anxious to get back 
to work—and puts pressure on the 
maintenance men to complete the 
work they are doing. A small point, 
to be sure, but one of those psycho- 
logical factors that are often so 
important. 

There is no break, by the way, 
when the shift changes. The man 
coming on takes over right where the 





Special trucks are used to see that the right bar stock is delivered to 
the right machines at the right time. Three sizes of stock can be car- 
ried at a time. Stock is identified by color code on receipt 





Dispatcher, checker, floor inspector, and trucker work as a team in 
each machine group. Here, dispatcher releases machined parts for 
move to next operation. No move can be made without a move ticket 
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There was hardly 


other man left off. 
a break, indeed, when we moved our 
cylinder plant from Bloomfield to its 


The move was made 
in six working days. Every step was 
carefully planned. No machine was 
out of production more than one 
shift. Many machines were in place 
and running after only a two-hour 
delay. Most of the machines were 
moved with the work still in place. 
The operator hopped in his car—if he 
drove to work—and went right along 
with the truck that carried his ma- 
chine. In many cases, operators actu- 
ally rode on the truck so that they 
would be on hand when their ma- 
chines were hooked up in the new 
plant and ready to go. 


present location. 


Wage Incentives 


The bonus plan just mentioned is 
based on original time study calcula- 
tions plus estimates of new machine 
capacity and penalties for making 
scrap. It is set up so that the men 
can make a good bonus—the average 
is 25 percent at the present time— 
provided they keep their spoilage low. 
Spoilage is carefully checked to de- 
termine whether caused by (1) hu- 
man error, (2) machine fault, or (3) 
material defects not discernible at in- 
coming inspection. Penalty is ex- 
acted only when the spoilage is 
chargeable to the first of these three 
causes. Our bonus plan provides an 
incentive for every machine operator 
to turn out just as much work as he 
can—and thus may be rated as one 
of our most effective methods of see- 
ing to it that machines are utilized 
to the fullest extent. 





Materials Handling 


No plan for utilizing machines to 
the fullest extent can hope to suc- 
ceed unless emphasis is laid on the 
need to get the right materials to the 
right machines and to get them there 
at the right time. 

We begin, in our parts-machining 
plant, with the receipt of raw ma- 
terials, which consist mainly of bar 
stock and small castings and _ forg- 
ings. Bar stock is identified on re- 
ceipt by paint-color code, is set aside 
in racks until approved by the metal- 
lurgical laboratory. After approval, 
the stock is placed in raw stores and 
is available for use. 

This is double handling. We do 
it with our eyes open. It is one more 
step in our plan to utilize machines 
to the fullest extent. In this way 
there is little chance of a machine 

(Continued on page 212) 
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CASE STUDY 
NO. 17 


SEVENTY-FIVE PERCENT of the subcon- 
tractors with whom our company is 
now working on war orders, are firms 
we never saw, often never heard of, 
until a few months ago. The fact that 
we have been able to farm out over 
several hundred subcontracts, totaling 
millions of dollars, shows what can be 
done. Like the man who didn’t know 
he could climb a tree until the bear 
chased him, we have learned some new 
things from this war. 

We signed our first papers as prime 
contractors in December, 1939. The 
work was confidential; it was done 
within close tolerances; it was intricate, 
and called for the same care and 
thoroughness we had put into the mak- 
ing of speedometers, gages, and other 
S-W products for years back. Natur- 
ally we kept most of that production 
inside our own walls. In fact, those 
were the instructions we received at 
that time—to do the job ourselves, 
and do it right. 

When, however, the pressure for 





Farming out part of the work 


Stewart-Warner Corporation, Chicago 
By Roy F. Stiles, Director of Purchases 


deliveries started to crowd us, we be- 
gan to subcontract. It was March, 
1941, when we got into subcontracting 
in earnest. The first step was to lift 
a man from our own production de- 
partment and put him into contact 
work and purchasing. It is purchasing, 
in fact, although we are buying service, 
instead of tools and parts. 

We have prime contracts from the 
Army, the Navy, and the Signal Corps. 
Most of this work needs to be done on 
screw machines. S-W had several hun- 
dred of these machines already on 
hand, and in new condition. That is 
why work of this kind came to us. 
But as our war work expanded, we had 


jobs for still more screw machines. - 


Where to find them in a hurry? 

We looked for a common-sense an- 
swer. We hunted up some likely firms 
by straight cold canvass. Then we 
took our Thomas’ Register and turned 
to the section marked “Screw Ma- 
chines.” Here we found several hun- 
dred names. We sent out letters on a 
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Advertisements in newspapers brought 205 inquiries, from which 30 
new sources were developed. S-W subcontracts total several hundred 
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chance to 50 of these firms. That was 
in April, 1941. From the answers te- 
ceived we made contacts with some 
new firms, and have given most of 
them repeat business. 

But you know what happened after 
Pearl Harbor. Word came through to 
multiply production in every possible 
way. We could write to another 50 
manufacturers, and ask them if they 
had any excess production capacity. 
But most of the firms we would nor- 
mally go to were already busy—were 
already prime contractors, in fact. We 
could, if forced to, dig out some still 
smaller firms, and give them part of 
our production, but that would have 
been fearfully expensive. 


Thirty New Sources 


So we decided to break new ground. 
Early in April of this year we inserted 
ads in local newspapers—200 of them. 
They cost us $700. 

Results were excellent. We received 
205 inquiries, and from those 205 we 
developed 30 new sources. We still 
have a road man out calling on other 
firms who wrote us. Incidentally, we 
find that instead of querying screw ma- 
chine companies, who are generally al- 
ready busy, we do better to go after 
regular manufacturers who probably 
have a few screw machines on hand 
for their own repair work. They have 
not been combed over so closely. 

There is no point in suggesting that 
dealing with dozens of small subcon- 
tractors, many of them green, and new 
to this type of business, does not have 
its problems and its discouragements. 
The procedure is costly, to say the 
least. Take, for example, parts for one 
of our power guns. We can turn them 
out, from pattern to finished job, in 
our own shop—when we have the 
time. But in these days, if we need 
more than we can produce, as we do, 
we must have the blanks made by one 
subcontractor, have the gears hobbed 
by a second, get the grinding done by 
a third, have the plating done by num- 
ber four—and, when we want the job 
heat-treated, bring it back to our own 
plant, because the objectives are so 
exacting that no outsider could quickly 

develop his force to meet the govern- 
ment’s standards. 
(Continued on page 217) 
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Nine men, whose average age is under 35, run a small company that went out and got a prime contract 


CASE STUDY NO. 18 


Getting war contracts 
for a small plant 


The Hosdreg Company, Inc., Huntington, Ind. 


“Gop HELPS THEM that help them- 
selves.” Here is the story of a small 
plant gone to war. The manner of its 
conversion, the obstacles that had to 
be overcome, the methods used to 
overcome them—are set down here for 
the benefit of the thousands of small 
plants in industry that are facing, or 
will soon face, similar problems. 
The Hosdreg Company was started 
about two years ago by five executives 
from other large companies who 
pooled their resources and bought out 
a small plant. The plant was available 
because the owner was in financial 
straits. The machinery had deteriorated 
from lack of- proper maintenance and 
repair until it was necessary to spend 
a good deal of money to put the equip- 
ment into proper shape. There was 
equipment for general machine-shop 
work as well as a certain amount of 
screw-machine capacity. 
Subcontracting was just beginning 
to be talked about at the time, and it 
was a real selling job to get work for 
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By C. H. Drew, Vice-President 


an unknown plant from the bigger 
manufacturers who had not as yet be- 
come accustomed to farming out. After 
some orders were secured, we found 
that our small shop with its slower 
equipment could not compete with 
the costs of the high-production shop. 
Proceeds were small. 


Owners in Overalls 


Our business was therefore a sec-saw 
affair for the first year, more money 
being put into the plant than it was 
earning, and the owners working in 
overalls day and night to make the 
shop start paying before the slim 
finances were exhausted. 

At the end of the year, it became 
plain that there was little chance of 
succeeding unless some other policy 
was quickly adopted. Our decision to 
go after a direct contract was met with 
ridicule and the statement, “It can’t 
be done.” 

Because of the impending failure of 








the business, the officers of the com- 
pany felt nothing could be lost by 
making the attempt. We were able to 
borrow a little money from the local 
bank, with the support of some of the 
citizens who believed in us and did 
not want to see the plant close. (We 
were employing 30 people at that 
time. ) 

We took a good share of this money 
and sent our one-man sales organiza- 
tion to Washington to investigate the 
possibility of obtaining a prime con- 
tract. He had the usual experience of 
being passed from one office to an- 
other, never getting into any office 
with authority enough to make a de- 
cision, and finding a general attitude 
that The Hosdreg Company, because 
of its size, should be satisfied to re- 
main a subcontractor. 

Not willing to admit defeat, two of 
our officers returned to Washington 
several weeks later, and by being per- 
haps a little too aggressive and doing 
more groundwork in the matter of find- 
ing out exactly whom to see, what the 
procurement agencies needed, and 
what our plant could best be adapted 
to do, finally ended up in an office 
where they were willing to listen to 
our story and make an investigation. 

In due time we were surveyed by 
this procurement agency’s field men. 
When we heard no more from the 
agency, we returned again to Washing- 
ton and found that the field men had 
given us a reasonably good report. The 
agency was willing to grant us a con- 
tract, and we returned to Huntington 
with a letter of intent for more dollars’ 
worth of business than we had ever 




















dreamed of getting—with the proviso 
that we provide both a performance 
bond and an advance payment bond 
to cover us before a final contract 
would be written. 

We checked with 33 bonding com- 
panies and found none that would 
bond us, because of the newness of our 
business, our size, and our financial 
statement. It was obvious that we 
must have the advance payment. 

Upon returning to Washington, we 
found that, after once “breaking the 
ice,” the men in the procurement 
agency were willing to do all that was 
legally possible to allow us to proceed 
with the contract. It was finally con- 
cluded that if we could get an okay 
from the office of the cabinet member 
with whom our contract was written, 
the bond problem could be solved. To 
cut a long story short, we finally got 
the okay. 

All this seems relatively simple when 
put on paper. It was not. We were 
in the process of obtaining our first 
contract from June 1 until October 7. 
It required 65 days’ time in Washing- 
ton, and the hardest sales follow-up 
imaginable, together with _ literally 
reams of reports, references, schedules, 
budgets, proposals, statements from 
local citizens and banks, etc. 

The rest is the story of our getting 
into production. In the first place, 
we soon saw that, outside of a few 
key men whom we would have to bring 
in from other towns, it would be neces- 
sary for us to train practically all our 
personnel from inexperienced or semi- 
skilled people out of our own com- 
munity and neighboring towns. 


Trebled Floor Space 


We immediately started classes and 
schools, both inside the plant and at 
the local high school, with the co- 
operation of the community and state. 
The contractors in the community 
pitched in and built us an addition 
to the plant which tripled its size, at 
reasonable cost, and in 60 days—not 
a modernistic air-conditioned plant, 
merely a one-story concrete block 
building fully adequate for our needs. 

Our present management set-up 
comprises an operating board of nine 
members whose average age is under 
35. This group meets at least twice a 
week on Wednesday evening and on 
Sunday morning. Its members set up 
the policies of the business, discuss 
progress since the last meeting, and 
make plans for operation until the next 
meeting, and then concentrate on 
long-range plans. 

Each man on the operating board 
loses his identity as a department head 
in the board meeting and becomes 


100 ° 


an equal voice in the setting-up of 
policies for any of the departments, 


but it is definitely understood that, 


after the meeting has reached a de- 
cision, the execution of that decision 
rests with the head of the department 
concerned. 

All our key men still find it neces- 
sary to work exceptionally long hours. 
No one objects because the results 
justify the effort. We have been in 
production on our first contract since 
January 7 and are on schedule. We 
have received contracts and additional 
facilities from the government to the 
amount of five times our original con- 
tract. And we have now developed a 
corps of nearly 200 people who are be- 
coming proficient in their jobs. 

Our greatest problem is getting help. 


We have therefore adopted the policy 
of using women employees wherever 
possible, even though our product is 
a rather technically machined item. 
Our employees work seven 74-hour 
days per week, and the plant operates 
three shifts, each shift being for eight 
hours with a half-hour lunch period. 
Because of the all-too-steady work 
week, both male and female employees 
are allowed to smoke in the plant. 

We admit we were practically forced 
to do what we have done, but our ex- 
perience convinces us that if any man- 
ufacturer has the ability to produce a 
needed item for our country, and 
has the tenacity, aggressiveness, and 
“guts,” he will find the government 
procurement agency in Washington is 
willing to be convinced. 


CASE STUDY NO. 19 


Utilizing an effective 
subcontracting system 


Experiences of eleven Chicago companies 


PRODUCTION EXPERTS in Chicago are 
crediting the so-called Stanley Plan 
with a substantial share of the increase 
in output of war materials in that 
area. Its success there in facilitating 
the processes of subcontracting sug- 
gests its early adoption by other indus- 
trial committees that are wrestling 
with the farming-out problem. It 
was developed by James M. Stanley, 
a consultant in the production division 
of WPB. 

This plan translates available sub- 
contracts into terms of machines re- 
quired to do cach part, piece, or op- 
eration. It is designed to embrace in 
our war effort every available ma- 
chine-hour on every available machine 
tool. Through a directory every 
standard size, type, and model of ma- 
chine tool is given an individual three- 
letter code designation. Each week 
a directory of subcontracting oppor- 
tunities goes to some 5000 potential 
subcontractors. ‘Thus a would-be sub- 
contractor may check his own equip- 
ment with the equipment specified in 
the directory for which a job of sub- 
contracting is available. 

In short, the manufacturer who 
wants machine tool capacity is brought 


together with the small subcontractor 
who has, first, that type of machine 
tool; second, idle time and available 
hands; third, the skill and supervision 
necessary to hold the output of those 
machine tools within rigid tolerances. 


o * % 


You've heard of the Mills Novelty 
Company. Juke boxes, spare-time de- 
vices ranging from pinball machines to 
one-armed-bandits — few farms have 
done so complete a job of blanketing 
a difficult and specialized field. Came 
the war, and Mills found it could no 
longer get aluminum and other metals 
to make its peacetime. products. 

So Mills bid on some war business 
and, being skilled and capable in the 
working of metals, landed the job. 

But everything that goes into war 
must be carefully fitted, to withstand 
severe use in the field and withstand 
all kinds of weather. Dozens of op- 
erations are required to make and 
put together not only shells and guns, 
but also camp equipment, and frame- 
work for tents, and dozens and hun- 
dreds of other articles required by 
both Army and Navy. A single war 
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Potential subcontractor consults 
Stanley Plan index, finds job on 
third line calls for vertical mill 
(ACG) and radial drill (BSK) like 
his, sees it is BDR-1 on breakdown 
list. Turning to latter he finds 
name of contractor and descrip- 
tion of job 


order may call for 100,000 specially 
cut screws. 

Back in May of this year a young 
man from the War Production Board 
in Chicago called to see Ferris D. 
Gaskill, production manager for Mills 
Novelty Company. 

“Can we be of any help?” he asked. 
If any job was being held up for lack 
of parts which some small shop with 
idle machine tool capacity could de- 
liver, WPB would have qualified sub- 
contractors get in touch with Mills. 

And the result? On May 22 Mr. 
Gaskill wrote WPB: 

“As you are aware, we first listed 
six jobs in the Stanley Plan Directory 
of Contract Opportunities on May 
11. During the first week of publi- 
cation several firms sent representa- 
tives in to see us on the particular 
jobs we listed.” 

From these contacts several helpful 
steps had developed. A small firm 
that had two hand screw machines 
idle was located; Mills needed just 
that capacity. A man from Batavia, 
Ill—far beyond Mill’s usual calling 
list—reported a nearby shop with 20 
automatic screw machines available. 


* * * 


Amold Schwinn Company, famous 
makers of bicycles, found itself a 
(Continued on page 220) 
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Changing over to war production 


Bigelow-Sanford Carpet Co., Thompsonville, Conn. 


By Elliott I. Petersen, Superintendent and Resident Manager 


CASE STUDY 
NO. 20 


Take a company with 3200 em- 
ployees, men and women, some of 
them doing the same job—often the 
only job they have held in their life- 
time—for 20, 30, even 40 years. 

Take that company’s normal pur- 
chasing methods, its warehouse with 
a million pounds of cotton on hand, 
huge quantities of wool, and a ware- 
house of jute, and then have some- 
one in Washington, D. C., say: 
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“You'll have to cut your consump- 
tion of wool in half. No, cut it to 
one-quarter of normal. And you'll 
have to quit using jute for carpet 
weaving altogether.” 

You could expect some serious in- 
terference with employment in such a 
company, couldn’t you? 

As a matter of fact, this company 
has at the moment nearly 3200 trained 
employees, some of them _ better 





trained than at any time in our long 
history, and many of them doing work 
far different from what they did up 
to a few months ago. We have ac- 
cepted such sanctions as applied to 
our materials and have adopted war- 
time substitutes, some of them prov- 
ing better than the things that had 
been used. We have tried to convert 
a full 100 percent to war purposes. 
This is no mere mouthing of 
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words. Anyone knows that carpets 
add color and personality to an office 
or home during times of peace, but 
few things are less needed in arming 
a nation for war. At the first breath 
of war, therefore, this company un- 
dertook to equip itself for defense 
purposes. So now, instead of making 
miles and miles of carpets, we are 
turning out blankets and camouflage 
cloth for the Army, duck and canvas 
for the Navy. And we are also doing 
some subcontract work on machine 
tools for two or three large com- 
panies handling important war work. 
All in all, that is quite a change- 
over for a carpet company. We some- 
times think the pioneers who laid out 
this company would roll over in their 
graves if they saw the changes we 
have taken in our stride. In 1942 
alone we will produce and ship five 
times the duck cloth we produced 
during the last war. And that is only 
one of the items we are now making. 
Our company had a small machine 
shop, with about 80 employees. They 
repaired our looms, all of which are 
complex and intricate, some of which 
are of early vintage. Occasionally 
they would build a complete new 
loom, and carry out other instructions 
from our own engineering depart- 
ment. But their lives were wrapped 
up in the warp and woof of carpets, 
and most of these men had never 
set foot in any other machine shop. 
To step this department up to over 
300 men and take on the production 
of machine tools was something of an 
achievement. 
But the story is simple to tell. 
Back in the spring of 1940 Gover- 
nor Baldwin of Connecticut estab- 


A weaver all his life. Now he is working in the ma- 
chine shop which, with a machine-tool subcontract, 
has grown from 80 to approximately 350 employees 




































lished what was known locally as the 
Connecticut Plan and what later be- 
came nationally known as “training 
within industry.” Carl Gray, a small 
Connecticut manufacturer, donated 
his own time to set up small training 
schools throughout the state, to re- 
train workers who had grown skill- 
rusty during the long depression, and 
to train ex-office workers and other 
unemployed people for jobs that 
would be opening up in shops when- 
ever the country started going places. 
There was then no thought of war, 
but there did seem, to men in indus- 
try, a definite chance that this coun- 
try might soon be called upon to pro- 
duce more than it had been produc- 
ing. And skilled hands were scarce. 
Also, few new ones were being 
trained by industrial concerns. 


School in Our Own Shop 


At that time we sent representatives 
to Hartford and offered to help in 
setting up a training school for fac- 
tory hands in our own machine shop. 
The hours were from 11 p.m. to 6 
a.m., when the plant was not being 
used in our own production. I believe 
our plant was the first in Connecti- 
cut, and perhaps one of the first in 
the country, to set up this type of 
training school. 

We sent some of our foremen and 
set-up men to take a refresher course 
of 200 hours at Hartford, started a 
school following the accepted pat- 
tern of 200 hours, and trained our 
own men in our own machine shop. 

After a few weeks, however, we 
asked ourselves: “Why should we be 


training new workmen for other com- 





panies? Why don’t we hustle around 
for some war contracts and then train 
men for work here at home?” 

So we took on some war contracts. 
With some regret we notified the 
officials of the State of Connecticut 
that we couldn’t cooperate with them 
further in training outsiders for other 
people’s jobs. We added, however, 
that as fast as possible we were en- 
larging our activities so as to provide 
employment for new people—which 
after all was one of the big reasons 
for starting the Connecticut Plan. 

Our employment had dropped by 
that time to 2800. We brought it 
up to 3200. What is more, as young 
men have been drafted or have vol- 
unteered for other forms of military 
service, we have trained new men— 
and women—to fill their places. 

Our machine shop now numbers 
340 men. Many of them had worked 
all their lives as carpet weavers. Yet 
they were able to change over swiftly 
to working with steel. Skill is skill, 
no matter what the product, and 
trained fingers are soon adapted to 
new jobs. 

When we needed more floor space 
in our machine shop, there was no 
time to build fancy buildings. So we 
put a roof over the yard between two 
buildings, laid a cement floor, and 
there was our enlarged shop. That 
expansion permitted us to rearrange 
our previous equipment and to bring 
in new operations. 

We needed machine tools in a 
hurry. Some we found in our own 
storage yard, dusty and unused for 
years. We scraped them and trued 
them up to new specifications, and 

(Continued on page 224) 


Young workers, company trained, work shoulder to 
shoulder with the veterans. This 30-year-old machine 
tool was trued up and put back into service 
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CASE STUDY 
NO. 21 


WHETHER CHURCH PEOPLE should en- 
gage actively in war or not is possibly 
a debatable point. But if you were the 
head of a church supply company, the 
sole source of income for 30 skilled 
workmen, and you saw priorities 
threatening your avenues of supply, 
you'd jump in, too, and fight for 
some war orders. 

For 70 years this company had 
carved wood into altars and com- 
munion rails, shaped it into church 
pews and choir lofts, designed and 
created ecclesiastical statues. 

Now, for the duration, we are 
pigeonholing our ecclesiastical busi- 
ness. But we are applying our skill in 
wood—and our ability to. make life- 
long equipment at a_ reasonable 
price—to the special uses of war. Our 
cabinet-making shop has gone to work 
for the U. S. Maritime Commission, 
making parts for Liberty freighters 
and Liberty merchantmen. 


Tables for the Navy 


A ship is made of steel, as everyone 
knows. Yet a ship requires a con- 
siderable quantity of wood, especially 
in the living quarters. A steel mess 
table would be hard and cold, and 
would break too many dishes. Also, 
steel is heavy and costly. Here ob- 
viously is a use for wood. And you’d 
be surprised how many mess-table 
tops go on a ship—clean, unvarnished, 
easily scrubbable tables of white ash 
for the chief petty officers and the 
crew. In accordance with Navy cus- 
tom, because these ships do not slow 
down when they hit bad weather as 
pleasure cruisers usually do, each mess 
table is rimmed around the four 
edges with a shallow wooden guard- 
rail, to keep the dishes from sliding 
off in heavy weather. 

With each mess table go two sturdy 
wooden benches, equally handsome, 
equally smooth and easy to keep 
scrubbed. Most of this equipment is 
ready-assembled and is rigid, and the 
Navy directs that as much time as 
possible be saved at the shipyards by 
delivering the goods already put to- 
gether and ready to nail into place. 
There also are some portable mess 
tables and benches which likewise 
are made to strict specifications. 

Making table tops called for no 
especially new technique. But the 


Converting the small plant 


Thomas & Company, Worcester, Mass. 
By R. G. Dick, President 


shipbuilders require one operation not 
customarily used on land. To prevent 
warping, the screw-holes on the 
cleats are slotted. Then when damp- 
ness attacks the table top it can ex- 
pand without warping. 

Ships in wartime carry parachutes, 
too, and because even the freshly 
scrubbed deck of a battleship might 
still be too rough to spread out a 
silk parachute without risk of tear- 
ing it, every new U. S. ship now car- 
ries a long, smooth parachute-folding 
table. If possible we make these 
tables even a little smoother than we 
do the mess tables: 

Then come bulletin boards. Every 
Navy ship has its quota. We make 
the neat black frames. 

Likewise we make the wooden 
frames for screwing the radio opera- 
tor’s license, and the various engi- 
neers’ licenses, firmly on the wall, as 
is directed by maritime procedure. 
This job doesn’t use up much wood, 
but it calls for care and precision, so 
that the frames will hold together in 
damp sea air. 

There are some other items—bat- 
tery boxes, radio tables, telephone 
stands, and so on. 

Our employees found their skill de- 
veloped by long years of experience 
in making church furniture was not 


out of place when they shifted over 
to Navy work. Both classes of cus- 
tomers are hard masters, exacting, no- 
ticing fine details, expecting the best, 
but eminently fair. ‘The Navy is pow- 
erful and able to command the best, 
while churches are poor and often 
have to buy at a price. Both rightfully 
expect prompt shipment and also their 
money’s worth, and we aim to give 
just that. 

Shifting from church work to Navy 
work called for some important 
changes. We bought a new gang drill, 
which drills six holes at one time. 
For work that had been chiefly hand 
work, we had not needed semi-auto- 
matic machinery like this. But for 
quantity production, it saves a lot of 
time. Likewise we bought a new 
planing machine to give the table 
tops their final smoothness, and high- 
speed molders and radial saws to ex- 
pedite their manufacture. 

One employee we have not been 
able to change over to Navy produc- 
tion is our master carver, who came 
over many years ago from Oberam- 
mergau and whose altars may be seen 
in many of the famous churches of 
this country. He still keeps busy on 
some special orders for churches 
which we hope some day will again 
be our bread-and-butter business. 


Men who used to build church pews are now turning out mess-table 
tops and benches for the Navy — also bulletin boards and extra-smooth 
tables on which parachutes can be folded without getting torn 
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the first line of defense against waste. 
That is the basis on which North 
American Aviation, Inc., went ener- 
getically to work to minimize the loss 
of materials in its plant. 

Consequently, one of the initial 
steps in its conservation program was 
to interest employees in becoming 
“waste watchers,” to see that maxi- 
mum use was made of materials in 
the production of bombers, fighters, 
and trainers, and that “‘left-overs”’ 
were salvaged. 

In one recent month, North Ameri- 
can increased its salvage of scrap and 





average of the previous eight months. 
A concentrated, systematic program 
must be credited for this remarkable 
gain. A definite plan, incorporating 
under one office the functions of con 
servation, reclamation, and _ salvage, 
has been substituted for a series of 
individual efforts which were being 
made by various groups throughout 
the organization. 

A considerable percentage of waste 
previously considered unavoidable 
has been eliminated before it occurs, 
and a greater share of what was scrap 
has been reclaimed for further use. A 
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Workers headed for home clean out pockets, drop day's accumulation 
of nuts, bolts, and rivets into containers located near time clocks 


Vultee Aircraft photograph 
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Every North American employee 
is a “waste watcher” who makes 
it his business to see that scrap 
is dumped into the right box. 
Chrome Molybdenum shavings 
are deposited (above) in a scrap 
container whose label and color 
marking leave no excuse for error 


growing understanding on the part 
of employees will make the conserva- 
tion program even more effective in 
the future. The responsibility of the 
‘‘waste watchers’”’—a term actually ap- 
plied to employees by the conserva- 
tion department—is not by any means 
being underestimated by the North 
American organization. 

The conservation of material at 
North American starts in pre-produc- 
tion stages through an educational 
program, which aims to impress upon 
employees the importance of saving 
and segregating all metal scrap as it 
is produced. This is where the waste 
watchers come into the picture. In 
accordance with War Production 
Board regulations, they cooperate in 
seeing that all scrap is segrergated into 
solids and machinings, and also by 
alloy content, right at the machines 
where the metal is worked. 
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Scrap containers, color-banded and 
labeled to identify the type of metal 
which goes into each, have been 
placed throughout the plant. 


Distinguishing Colors 


Containers for 24S bare aluminum 


alloy have an orange band; 24S 
painted aluminum alloy, orange and 
green; 52S aluminum alloy, brown; 
2S aluminum, blue; miscellaneous 
aluminum, green and white. 
nesium scrap goes into orange con- 
tainers. Steel machinings are segre- 
gated into black boxes, mild steel 
solids, black; stainless steel solids, 
vellow; nickel steel solids, red and 
tan; chrome molybdenum solids, red 
and white; high-speed steel solids, pur- 
ple. The identifying color or color 
combination for brass is pink; phos- 
phor bronze, brown and red; bronze, 


Mag- 


Small parts are machined (below) 
from relatively large pieces of 
bar stock resulting from the proc- 
essing of huge extruded spar-cap 
sections. This material always 
used to be disposed of as scrap 


brown and pink; copper, red; unsegre- 
gated sweepings, green. 

Employees are made aware of the 
fact that the separation of mixed alum- 
inum alloy is an extremely difficult 
problem and that contamination of 
one alloy with another prevents its 
reclamation for further use in airplane 
construction. 

In this respect North American’s 
supervisory personnel—known as 
waste wardens’”—have a definite re- 
sponsibliity for seeing that waste is 
placed in the right containers. Scrap 
material is not removed from the de- 
partment unless proper segregation 
has been made. The containers, col- 
lected by tractor-trailer trains at regu- 
lar intervals, are transported to the 
salvage yard for processing, warehous- 
ing, or shipping. 

One example of successful reclama- 
tion is the utilization of comparatively 
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Containers of properly segregated scrap materials are picked up at 


regular intervals and by tractor-and-trailer train to North American's 
salvage yard for processing, warehousing, or shipping 


large pieces of bar stock which result 
from the machining of huge extruded 
spar-cap sections. ‘This material, orig- 
inally disposed of as scrap, has proved 
to be ideal for manufacturing small 
machine parts. 

In another instance, careful sorting 
and inspecting of tubing lines has re- 
sulted in approximately 55 percent of 
the material being returned to produc- 
tion. Much of the remainder of the 
material is reclaimed for short lengths 
and fittings. 

In order to minimize cull-stock pro- 
duction, as well as to utilize such cull 
stock and odd lots of material, a re- 


clamation survey was made. The 
handling and use of materials were 
investigated in each department. As 
a result, changes were suggested that 
have resulted in more efficient fabrica- 
tion of materials and in more effective 
use of labor. 

Another important phase of waste 
control at North American is reclama- 
tion and disposition of vagrant, re- 
jected, and scrapped materials, which 
is done by reworking or by salvaging 
materials, parts, and fittings. 

North American is using a conser- 
vation “stunt” which is producing 
bountiful results. Small containers, 


painted red, white, and blue, are 
placed near the time clocks. In these 
containers, employees deposit miscel- 
laneous raw stock, such as nuts, bolts 
and rivets, which accumulate in their 
pockets during the day’s work. The 
recovery each month of a considerable 
quantity of production material has 
resulted. 

Metals are not the only materials 
that are being salvaged by North 
American. Through an auxiliary manu- 
facturer’s cooperative conservation ef- 
fort, increasingly large percentages of 
purchased parts, accessories, and ship- 
ping equipment are being returned 
for re-use. Included are plugs, cover 
plates, protective coverings, and con- 
tainers used in shipping such things 
as bulletproof fuel tanks and motors. 
Rubber, cutting and lubricating oils, 
paper, fabrics, and other materials are 
being reclaimed for use again in the 
plant, or are being segregated for re- 
processing. 

All rubbish picked up throughout 
the plant is checked to ascertain 
whether any materials may be sal- 
vaged, while floor sweepings are 
screened to eliminate the loss of rivets 
and clamps and other small parts. 
Transparent plastic scrap is segregated, 
and filings of the same material are 
sacked for reprocessing. Wood boxes, 
crates, and discarded shelving are 
carefully handled for re-use. Even 
obsolete blueprints are collected, 
shredded, and baled in the presence of 
a company police officer, in order 
that they may be used as packing ma- 
terial by the shipping department. 


Reclaiming cutting oils and chips 


The Bullard Company, Bridgeport, Conn. 
By Robinson D. Bullard, Reclamation Engineer 


CASE STUDY 
NO. 23 


Our RECLAMATION PROGRAM is saving 
more than 25,000 gallons of lubricat- 
ing and cutting oils a year, handling 
15,000,000 pounds of briquettes, pre- 
venting the loss of more than 125,000 
pounds of woolen and cotton waste, 
and squeezing every possible hour of 
use from the cutting tools used in 
the manufacture of our turret lathes. 
We found it essential in setting up 
our program to centralize responsibil- 
ity. That is the first step. Only through 
the establishment of a distinctly auton- 
omous salvage department can the 
reclamation of diversified scrap and 
waste be intelligently coordinated. 
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The nature of the work at The Bul- 
lard Company requires the use of a 
great variety and number of cutting 
tools, and the salvage department has 
had a large measure of success in re- 
claiming small tools that have become 
worn or broken. First of all, discarded 
tools are inspected to determine the 
possibility of reconditioning them for 
use within the plant. 

If the tools cannot be ground down 
to precision requirements, they are cat- 
alogued and made available to other 
manufacturers in the area. 

The second major project for which 
our reclamation division has been 
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re 
made responsible is the salvaging of 
cutting oil. Usually about 30 percent 
of this oil is removed on turnings on 
machining operations. The oil can be 
extracted from the turniags either by 
the use of self-draining storage bins or 
by mechanical extraction. We use the 
latter method. Self-draining bins are 
more feasible for the smaller plant. 

Reclamation of lubricating oils has 
been another primary problem at our 
plant, where, because it is operating 24 
hours a day, seven days a week, fre- 
quent oil changes leave a great volume 
of used lubricant. 

This residue is cleaned and then 
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blended with a heavier oil for use in 
hand-oiling operations. When the ex- 
cess grows beyond our normal require- 
ments, we add cutting-oil concentrates 
to it and use it with our regular cutting 
lubricants. 

Preventing the waste of wiping ma- 
terials may seem at first glance to be a 
minor matter, but Bullard has found 
that under present production sched- 
ules about 11,000 pounds of cotton 
waste and wool rags would be used in 
one month. To eliminate this sizable 
loss, we are using 90,000 wiping towels 
a month from an outside laundry 
source, and are losing only about 4 
percent. 

Perhaps the most important recla- 
mation work in a machine shop con- 
sists of the recovery of steel turnings, 
cast-iron borings, and other material 
that is removed by machining. Steel 


turnings, for instance, may contain a 
considerable amount of nickel and 
chromium. 

We have installed a complete sys- 
tem for converting cast-iron borings 
and steel turnings into a suitable mate- 
rial for remelting. Materials are segre- 
gated at the production machine by 
providing properly marked oil-tight 
toteboxes. These toteboxes are further 
identified by paint of different colors. 
When full, the boxes are first trans- 
ported to the chip department where 
the various types of material are classi- 
fied and stored prior to processing. 

Cast-iron borings are briquetted 
without any other preliminary treat- 
ment than to remove shop refuse. 
Steel turnings, prior to briquetting, re- 
quire crushing; if they are machined 
with mineral cutting oil, extraction of 
that oil is necessary. Briquettes, after 





Chips are segregated and crushed, and oil is extracted prior to the 
briquetting operation. Alloy-steel briquettes go back to suppliers 
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completion of the process, are con- 
veyed to classified storage hoppers in 
the foundry yard, which are accessible 
to the crane used for charging the 
cupola. 

Toteboxes are handled with an over- 
head monorail. Cast-iron chips are 
dumped into a receiving hopper, 
passed through a vibrating screen, and 
carried by a scraper-type conveyor to 
one compartment of the main storage 
hopper, which is over the briquetting 
machine. 

Steel chips are dumped upon a deck 
which slants at a slight angle to enlist 
the aid of gravity in feeding the chips 
manually to the crusher. Two types of 
steel chips are handled in this manner 
—those machined with mineral oil 
as well as those that are machined 
with soluble oil. 

Since it is important that the min- 
eral oil be recovered, the mineral-oil 
chips are first conveyed to a storage 
hopper. The oil is here taken out by 
a centrifugal extractor, and the chips 
are then moved by a second pneumatic 
conveyor to a compartment in the 
main storage hopper. 

The soluble-oil chips are conveyed 
directly to another compartment in 
this same hopper. It will be noted 
that this system permits the operation 
of the crusher and extractor independ- 
ently of each other. 


Briquettes for Foundry 


The main storage hopper is divided 
into compartments to permit segrega- 
tion and reclamation of the various al- 
loys. The feed from this hopper to the 
briquetting press is by gravity through 
a controlled opening provided in each 
compartment, after which the bri- 
quettes are taken to bins in the foundry 
yard. 

This system is flexible in design and 
has reduced manual handling to a min- 
imum. Its simplicity has left it rela- 
tively free from the usual maintenance 
problems. 

The briquettes are disposed of in 
two ways. First, the alloy briquettes 
are returned to one of our alloy-steel 
suppliers; second, the remainder of the 
briquettes will fill 35 to 40 percent of 
our foundry needs. In som2 heats, as 
high as 50 percent briquettes are used 
with entirely satisfactory results. 

The importance of an educational 
campaign in connection with the es- 
tablishment of a reclamat.on program, 
cannot be stressed too strongly. ‘The 
educational program should appeal to 
every man in the shop, for only 
through complete cooperation can this 
vital job be done. It is this coopera- 
tion that has made our reclamation 
program so successful. 
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CASE STUDY 
NO. 24 


A WAR ON WASTE in our plant in Meri- 
den got away to a flying start by 
salvaging, in the first three weeks of 
its operation, 77,416 pounds of scrap 
iron and steel, 14,625 pounds of brass 
skimmings, and 18,935 pounds of 
scrap paper. 

To build up real interest in our pri- 
vate “war,”’ and to arouse our employ- 
ees’ curiosity, we had teaser “WOW” 
cards posted at all factory clock sta- 
tions. On the same day the mysterious 
letters suddenly made their appear- 
ance on factory aisles and roadways. 
Our employees couldn’t quite figure 
out what was going on, and there was 
a lot of lively speculation as to what 
“WOW?” really signified. 

Three days later, newsboys at the 
factory gate distributed tabloid news- 
papers which outlined the whole pro- 
gram. We felt that it was better to 
“break” the story of the war on waste 
than to wait longer and run the risk of 
losing the effectiveness of the teasers. 


Progress Board Unveiled 


During the noon hour of that same 
day we unveiled in our factory yard a 
big bulletin board designed to record 
progress of the program. The display 
on the board was worked out in three 
dimensions. The three Axis partners’ 
necks extended over chopping blocks, 
with axes suspended over them. Col- 
ored lights in their eyes blinked at em- 
ployees as they passed by. Axes were 
arranged so that they could be moved 
closer to the dictators’ heads as we 
built up tonnage in the drive. 

The whole thing was worked out so 
that the axes would come all the way 
down at the end of the drive—at 
which time, with appropriate cere- 
mony, the employees could watch the 
heads drop into baskets. 

The unveiling of the bulletin board 
was followed by the distribution of 
pledge cards. On signing the pledges 
to participate, employees were given 
membership cards in the “Miller Sal- 
vage Brigade.” ‘These membership 
cards were all filled in beforehand and 
handed to the foremen so that they 
could be passed out without delay. 
We didn’t want to have any lag any- 
where along the line. 

At the same time we placed scrap 
barrels—also marked “WOW’— 
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The Miller Company, Meriden, Conn. 


By H. L. Harrison, Director of Public and Industrial Relations 


throughout the factory departments. 

We have since kept up interest in 
the salvage program by means of a two- 
page insert in our regular house organ. 
This insert is headed ““WOW News,” 
carries items of interest, and repro- 
duces the bulletin board to show the 
progress to date. 

The best part of this program of 
ours is that we have set it up in such 
a way that it is extremely practical, 
from a dollar-and-cents standpoint, for 
even the smallest company to operate. 
We figure that the total cost of the 
program will be between $250 and 


$350. ‘That sum includes teasers, tab- 
loid newspapers, pledges, bulletin 
boards (we had two made for two 
different sections of the factory), and 
monthly follow-up. It will pay for an 
entire year’s program of sustained ac- 
tivity in the prevention of waste. 

Quite apart from making a modest 
contribution to the war effort, this pri- 
vate “war” of ours has turned out to 
be an extremely good investment. We 
are going to get back our small outlay 
many, many times over through the 
worth-while savings that are being 
effected. 





Big gun in Miller war on waste was a 4-page tabloid newspaper that 
solved the “WOW” mystery and carried full details of the campaign 
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CASE STUDY 
NO. 25 


MateERIALs we formerly got within 24 
hours from our local mill supply 
houses are now from four weeks to 
four months away, even when the pur- 
chase orders are backed up by high 
priority ratings. 

Our approach to this changed situ- 
ation was to concentrate responsibility 
for materals in one man. It is his job 
to have the right materials, in the 
right quantities, at the right time. 

The right materials are those speci- 
fied by our designing engineers, or 
such substitutes as may be agreed 
upon if the preferred types are not 
available. The right quantities are 
those required to complete a given 
job in a given time. The right time is 
the time they are scheduled to go 
into production. 

Our control over materials begins 
at the drafting board where the de- 
sign is analyzed from the standpoint 
of materials required to make it. At 
this point we also decide which parts 
to make ourselves, which to buy, and 
which to obtain through subcontrac- 
ting or farming out to other plants. 

Control continues through requisi- 
tioning, purchasing, expediting, re- 
ceiving, storing, issuing, fabrication or 
assembly, and shipping. 


Under Constant Scrutiny 


By means of reports, correspond- 
ence, and other intelligence directed 
to a central point, all materials re- 
quired to complete the job are under 
constant and uninterrupted scrutiny 
by everyone concerned. 

Formerly the production, purchas- 
ing, and subcontracting departments 
divided such responsibility without co- 
ordination. Since the efficiency of 
these departments was not always in 
the same ratio, and because of other 
factors involved, we were frequently 
faced with the necessity for using 
valuable storage space for work which 
could not be completed because of a 
shortage of one or more materials. 

Under the present set-up we can so 
schedule production as to insure effi- 
cient final assembly on the basis of 
the slowest material to procure—the 
“convoy” principle. 

Another reason for concentrating 
responsibility for materials in one man 
was frequent lack of agreement among 


Controlling stores inventories 


Experience of a ship-outfitting company 
By Charles E. Hill, Controller of Stores 


designing, planning, production, f- 


nancial, and purchasing departments, 
each of which had its own particular 
viewpoint with respect to materials. 
Hesitancy in making commitments 
and plain buck-passing often created 
snarls in planned production sched- 
ules through materials shortages. We 
were frequently in the position of hav- 
ing badly needed materials sold right 


under our noses before we could get 
a committee together to pass on the 
purchase. 

Under our present system it is up 
to the controller of stores to ascertain 
the viewpoints of the interested per- 
sons and then make his own decisions. 

Anyone who has done business with 
the government during the present 

(Continued on page 234) 


CASE STUDY NO. 26 


Collecting scrap 
from the community 


American Rolling Mill Company 


WHENEVER steel or iron scrap finds 
its way into the furnace, something 
worth while has been done for pro- 
duction. If there were no scrap avail- 
able for use in making steel, the de- 
ficiency would have to be made up 
by iron ore. With facilities for trans- 
porting ore already fully engaged, the 
additional ore could not be moved to 
the mills in time to maintain the 
steel output necessary for the war 
production program. 

Scrap must be moved from where it 
is, therefore, into places where it is 
needed. Everybody has some ferrous 
metal, so one procedure that turns up 
worth-while quantities of scrap is the 
house-to-house collection. Here is the 
story of how the American Rolling 
Mill Company cooperated with the 
communities in which its plants are 
located, to get in the scrap. Cam- 
paigns are being carried out in Middle- 
town and Zanesville, Ohio; Ashland, 
Ky.; and Butler, Pa. It is the Middle- 
town story that follows. 

In Middletown, the proceeds from 
scrap collection are being used to fi- 
nance the community’s Civilian De- 
fense Council’s activities. To get the 
system operating, the local defense 
council, in cooperation with Armco, 





Yield of one back yard, one boy 
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Scrap is what and where you find it. Job is to move it from where it is to the places where it is needed 


conducted an initial community scrap- 
iron-gathering campaign from which 
the profits were over $1500. With this 
money the council purchased a truck, 
painted it red, white, and blue, and 
placed signs on it urging the citizens 
to get in the scrap. Four men were 
hired and uniformed, and the continu- 
ous procedure was gotten under way. 

Announcement was made by the lo- 
cal newspaper that the truck would 
canvass the city for scrap of all kinds. 
The householders of each street were 
informed by signs that there would be 
“Scrap Collection Tomorrow.” 

Salvaged materials are being col- 
lected at a rate of 100,000 pounds per 
month—about 20 percent metal, 5 
percent rags, and 75 percent paper. 
For these collections local scrap deal- 
ers are paying on the average of $750 
per month. 

It is found that the supply of scrap 
material has not been quickly ex- 
hausted, as might have been expected. 
On the contrary, a sizable accumula- 
tion becomes available every six weeks. 
It happens that six weeks is just the 
period required for the Middletown 
truck to carry on a collection and be 


oe” 
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Middletown’s scrap collection truck makes the rounds every six weeks 
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ready to start over the route again. 
The photographs illustrate the opera- 
tion of the system now in effect in 
Middletown. 

It happens that the American Roll- 
ing Mill's participation in scrap col- 
lection has not been confined to the 
communities in which its plants are 
located. A member of the staff of 
Armco’s director of personal rela- 


tions served as chairman of the Ohio 
American Legion state-wide drive. 
Some very useful information is avail- 
able as a result of this activity. Legion 
posts in a large number of Ohio com- 
munities report that the money earned 
ranged from $100 to $3000. In most 
cases the proceeds were spent for 
some community project. 

The American Legion’s state head- 


quarters prepared and sent to the 
various posts sample news releases an- 
nouncing scrap-iron collections. A 
typical announcement gives the dau 
of the collection, explains what 15 
being collected and why, tells how the 
collections will be made and what will 
happen to the scrap after it is col- 
lected. This last point is particularly 

(Continued on page 242) 


Finding substitute materials 


CASE STUDY NO. 27 


SUBSTITUTES continue to grow in im- 
portance. First it was substitutes for 
aluminum, then copper, and, in rapid 
succession, for most everything we so 
commonly used. Now it goes even fur- 
ther; it is often substitutes for substi- 


Fifteen examples of current practice 


tutes. Out of these changes grow new 
and extended uses for materials, either 
new in themselves or heretofore re- 
stricted to definitely limited applica- 
tions. Substitutions are made so 
rapidly, critical lists change so fre- 





quently, and manufacturing problems 
shift so abruptly that lists of available 
materials are current for only a “few 
minutes.” ‘Thus the items illustrated 
here may be made from quite differ- 
ent materials a week or two hence. 


1 The B. F. Goodrich Company uses 

wood core inserts to save 14 ounces 
of rubber compound and 1/5 ounce of 
steel in each pair of rubber heels. If 
used on all the men’s and boy’s shoes 
produced in this country, the new 
heel would save 5000 tons of rubber, 


850 tons of steel, annually. 


2 Plastic drill jigs at Vega Airplane 

Company are strong, light, easily 
duplicated, and relatively inexpensive. 
They are cast, and errors are corrected 
by local application of heat. 


Glass springs by the Corning Glass 
Works are astonishing. The 
springs retain thcir clasticity over a 
broad temperature range. Tests indi- 
cate immunity to fatigue. 
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and is lined with cellulose acetate 
carried over the edge. The top or cap, 
similarly constructed, is taped in place 
and is heated to create a seal. 


1 An all-wood desk light that uses 

a minimum of metal. A fluo- 
rescent tube is used, and the only 
metal is that required for the electrical 
circuits. The shade can be tilted, and 
the lamp is heavy enough to stay put. 
The new lamp, in short, does every- 
thing its predecessor did. 


1 Wood for wire in clothes hang- 


ers. Shown are three of a large 
variety of shapes and sizes made by 
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the Belmar Manufacturing Company. 


1 The Talon Company, faced with 
metal shortages, turned to plas- 
The plastic 


tics for slide fasteners. 
fastener looks like the metal ones; 
wears every bit as well; and possesses 
an additional advantage in that it can 
be made in an almost endless variety 


of attractive colors. 

13 Departure from the use of metal 
is a pottery lawn sprinkler pro- 

duced by the S. D. Baker Manufac- 

turing Company. Almost identical to 

the familiar bronze unit, it appears 

in a variety of glazed colors. 


1 Moth spray guns or atomizers 

now appear in colorful plastic. 
Zonite Products Company changed 
the pump action from a long stroke to 
a thumb stroke. No metal is used in 


the new gun. 
15 Ceramic frying pan, available 
in the customary sizes, pinch- 
hits for the metal variety and comes 
through with flying colors. House- 
wives like this ware because it is 
easier to clean. Its sole disadvantage 
lies in indisputable fact that it must 
be handled more carefully than its 
metal forebear. Sudden changes in 
temperature are to be avoided. 
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Taking care of production tools 


CASE STUDY 
NO. 28 


TOOL CONSERVATION at ACF has two 
simple bases—proper operation or use, 
and proper maintenance. We know 
that careful observance of these prin- 
ciples saves us many thousands of 
dollars a year. Of more importance 
at the moment is the fact that by get- 
ting maximum life from our tools we 
are helping to save scarce metals used 
in alloy steels and are conserving man- 
power by lessening the burden on tool 
manufacturers. ‘These results are de- 
cidedly worth while. 

At ACF’s Berwick plant there are 
twelve major production departments 
in which a wide variety of machining 
and other operations are performed. 
Some of the work is comparatively 
light and delicate, while much of it 
is heavy. Hence our metal-cutting 
tools cover practically the range of 
sizes commonly used. All are em- 
ployed in such large numbers that it 
pays us to take good care of them. 

Because of the size of our plant and 
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the nature of the work done in the 
various departments, we have found it 
advisable to centralize the control, 
care, and distribution of tools in one 
main toolroom and its five branches, 
and in five smaller toolrooms, each of 
which serves a large department. Each 
of these departments uses certain 
kinds or types of tools that are found 
only in small numbers, if at all, in the 
other departments. Milling cutters 
and carbide-tipped tools are two ex- 
amples. They are used almost exclu- 
sively in two departments; therefore it 
is better all around to let the tool- 
rooms in these two departments 
handle them, rather than have them 
go through the main toolroom. 


Know Who Has Each Tool 


As is common practice, tools are 
issued to the operators only on a 
requisition signed by the department 
foreman and bearing the man’s check 


By R. P. McBride, Plant Engineer 


number. These requisitions are filed 
until the items listed are returned. 
Hence we know who is responsible 
for every tool loaned. 

Since every foreman must person- 
ally sign the tool requisition initi- 
ated by his men he is in position to 
check those responsible for any un- 
usual amount of breakage or trouble. 
That, incidentally, is an important 
element in our tool conservation. 

Many of our men are old-timers, 
and thus are thoroughly experienced 
and competent machinists and me- 
chanics. But we also have a great 
many workers who are young and 
comparatively inexperienced. They 
are doing the best they can, but they 
have plenty to learn and need close 
watching, particularly when they are 
shifted from one job or machiue to 
another. It is strictly the duty of the 
foreman to see that every man under 
him uses his tools properly and does 

(Continued on page 244) 


All tools that need sharpening or reconditioning one of the department toolrooms where there are 


must be returned either to the main toolroom or to 
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men competent to grind the kinds of tools handled 
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CASE STUDY NO. 29 


Scheduling operations for 
uniform output 


Thompson Aircraft Products Co., Cleveland 


By James G. Moore, Production Manager 


\VHEN WE CAME to setting up a pro- 
duction control system for this new 
plant, it was simple to list the results 
that must be achieved within the 
known __ limitations. 

What we needed was rigid control, 
combined with flexibility and mechan- 
ical simplicity. Not a moment’s delay 
in the production flow could be toler- 
ated. ‘Tool and operation instructions 
must be instantly understandable by 
relatively new workmen. Customer 
specifications of utmost precision must 
be met. And the job had to be con- 
trolled almost automatically. 

Complications were inherent in 
multiplicity of specifications, volume 
of production required, and urgent 
need for haste. The plant had to 
make more than 500 different items. 
Each item required from 40 operations 
minimum to 125 maximum. Orders 
call for so many units that factory de- 
partments would be overwhelmed if 
we released an entire order as a single 
job. Practically everything we make 
demands immediate production. 

To coordinate and control this pro- 
duction seemed to require a stagger- 
ingly huge volume of paperwork flow- 
ing from the planning and production 
departments. But—the plant could 
not cope with any bulky system of 
paperwork and still turn out its re- 
quired volume of airplane parts. 

We began searching in other plants 
with comparable problems to find a 
workable method of control which we 
might adopt. One process was too 
slow. Another required too much 
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skilled labor. A third sometimes pro- 
duced illegible results, which meant 
misread figures. Another was too 
bulky for storage. Still another turned 
out copy that might not stand up 
under shop conditions. All fell short 
of our major requirements, which were 
to reduce paperwork volume and prep- 
aration time. 

Reduction of preparation time 
seemed to be the key. The first essen- 
tial step, that of preparing a plan 
sheet, was simple enough; we needed 
five copies, which we could get by one 
typing with four carbons. Ideally, 
what we needed was to do the whole 
job with one preparatory operation— 
to produce at a single writing a master 
that would provide all the basic forms 
required for later operations. 


Up to 500 Cards Needed 


For reasons sufficient to the pecul- 
iarities of our situation we successively 
ruled out printing from type, making 
carbon copies, blueprinting, the ani- 
line ink processes. We needed 50 
copies of the plant production routing 
sheet for the shop and several other 
departments. The first four columns 
of this form must be used separately 
for anywhere from 50 to 500 or more 
travel cards. And all but one-third of 
the form must be used on four copies 
of a preprinted cost-department form. 
Just to make the problem harder, it 
was desirable that we be able to file 
the master for re-runs. 

Eventually we found that by a 
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Figure 4. Special travel tags that will withstand rough handling are 
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rocess of stencil duplicating it was 

ossible to block out unwanted in- 
formation on a stencil. The form it- 
self could be die-impressed in advance 
on large quantities of stencil sheets so 
that stencil preparation for the spe- 
cific shop job would simply mean typ- 
ing fill-in copy. Even 500 copies 
would be nowhere near the limit of 
the stencil’s duplicating capacity. And, 
if we used a special ink, the stencil 
could be cleaned and filed. 


One Typing, Three Forms 


Before we adopted the plan, we 
made extensive tests with die-im- 
pressed stencils. Preparation time had 
already been cut materially by making 
the stencil produce three different 
forms in a single typing, thus requir- 
ing only a single proofreading. Use of 
an electric duplicating machine with 
automatic feeding and counting re- 
duced running time to a matter of 
minutes for each form. Because the 
original master stencil could be filed 
and re-used, repeat orders required 
either no preparation time at all for 
the production route sheet or else 
merely a few changes in quantities. 

The shop route cards obtained from 
the master stencil were satisfactory for 
tote trays of parts most of the way 
through the plant, but for certain op- 
erations special travel tags were re- 
quired for each part or piece of raw 
material. ‘These special tags had to 
undergo extremely rough handling, 
and also required operation numbers 
in much larger sizes than the pica 
typewriter type used for the shop route 
cards. Our idea originally was to print 
these cards on heavy stock with a 
small hand press. So that they would 
be ready for use at a moment’s notice, 
we planned to print the tags well in 
advance and store them in tubs until 
needed. We recognized that this 
method would cost several thousand 
dollars a year in labor, storage space, 
and unavoidable waste due to obso- 
lescence of tags printed in advance. 

Because these cards could be made 
so speedily with the stencil process 
from a file of ready-to-use die-im- 
pressed stencils, no advance-printed 
tags would be needed. Abandoning 
the print-and-tub plan for the special 
tags saved several thousand dollars of 
annual expense. The large type size 
could be provided by using 4-in. let- 
tering guides instead of the typewriter 
for putting the operation numbers on 
the stencils. 

By using a “hard set” ink, we could 
obtain copies that remained legible 
after such exacting tests as dry rub- 
bing; heavy rubbing with damp, grimy 
hands; immersion in all the shop oils 
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and solvents including grinding oil, 
carbon tetrachloride, benzol, water, 
and salt brine. 

The production control plan was set 
up to link with precise timing the 
vital functions of engineering labora- 
tory research, standards, production 
planning and routing, material con- 
trol, job release, scheduling, perpetual 
inventory control, payroll and cost 
analysis, and shipping. To the best 
of our ability everything was planned 
to give each department advance 
warning of an approaching job. 

Upon receipt of the customer’s 
order, all necessary specifications, to- 
gether with information about de- 
livery dates, quantities, and so on, are 
transferred to five copies of a plan 
sheet. These are labeled according to 
the departments for which they are 
primarily intended: (1) Engineering, 
(2) routing, (3) laboratory, (4) pro- 
duction, (5) shipping. 

The order department makes up 
these copies and delivers them to the 
production manager’s office, where an 





automatic plan release and follow-up 
system goes into effect. Engineering 
and routing copies go immediately to 
the engineering department, the lab- 
oratory copy goes to the research lab- 
oratory. Production and shipping 
copies are retained by the production 
department until later. 

After making sure that tools will be 
available, engineering returns the 
routing copy to the production de- 
partment, from which it goes imme- 
diately to the routing department. 
Now the shipping department also 
receives its copy of the plan, and the 
production copy goes to the material 
control department. 

The routing department supplies 
detailed sketches that show the 
method to be followed by the work- 
man in each operation, and exactly 
what tools are needed. 

The material control department, 
upon receipt of the production copy 
of the plan, immediately checks avail- 
able material and allocates whatever 

(Continued on page 258) 


CASE STUDY NO. 30 


Controlling the flow of 
production materials 


Boeing Airplane Company, Wichita Division 


By W. B. Ash, Production Superintendent, and R. F. Fife, 
Production Control Supervisor, Plant H 


OuR PRODUCTION CONTROL SYSTEM 
was developed to give the manage- 
ment quick, accurate information con- 
cerning the progress of any manufac- 
tured or purchased item, and to re- 
cord the release and receipt of indi- 
vidual parts or groups of parts. 

It does the following things to our 
complete satisfaction, thereby helping 
to maintain a steady production flow 
and meet delivery dates: 


1. Shows quantities of orders is- 


sued, and date issued. 


2. Records quantities of orders re- 
ceived, and date received. 


3. Records and shows disposition of 
rejections. 


4. Supplies a complete record of 
materials received and issued. 


5. Controls release of fabrication 
and assembly orders. 


6. Indicates items to be expedited 
before shortage becomes acute. 


7. Shows location of any group of 
parts in process. 


8. Creates a stock record in the of- 
fice and shows number of parts avail- 
able in the stockroom. 


Production records are set up by as- 
semblies in numerical order with the 
parts involved immediately following 
the assembly to which they belong. 
Assemblies are distinguished from 
parts involved by the use of a salmon- 
colored form. 

Three forms are required on which 
to record the information received. 
These forms are: (1) Production rec- 
ord card, (2) stock record disburse- 
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ments card, (3) routing control rec- 
ord. Each of these forms will be dis- 
cussed separately in this article. 


Production Record Card 


This card, buff colored for fabri- 
cated parts, and salmon for assemblies, 
is divided into three sections. 


1. Production Record. The left- 
hand section or first third of the card 
is devoted to recording release and re- 
ceipt of parts. The first three columns 
are provided to post the date a speci- 
fied lot or order number is released 
to the shop, and the number of parts 
required on that particular lot or order 
number. 

The next two columns are used to 
record the date the route card is re- 
turned from the shop and the amount 
received on this card or order in the 
storeroom. 

In the next split column space is 
provided to take care of items in ex- 
cess of, or less than, the lot or order 
requirements. These items are posted 
in the proper column from informa- 
tion on the route card received from 
the shop. These columns are totaled 
periodically; if a shortage of parts 
exists, an addition is made to subse- 
quent lots or orders. If enough sur- 
plus parts have accumulated, they are 
not ordered on the item involved. 

The last column shows the number 
of items received on the last entry 
brought forward and added to the 
previous balance in this column. The 
accumulated total is the actual num- 
ber of parts made and received. 


2. Stock Records. The middle sec- 
tion of the production record card is 
devoted to recording an accumulated 
total of items issued from the store- 
room to assembly. This information is 
posted periodically from totals taken 
from the stock record disbursements 
card located on the back side of the 
visible production record card (dis- 
cussed more fully later). The stock 
record section of the production rec- 
ord card is divided into three identi- 
cal sections. Each section is divided 
into three columns, one for date, one 
for amount, and the last for the ac- 
cumulated total of issues from the 
storeroom on that particular item. 

In transferring the daily total from 
the disbursement sheet to the stock 
records section of the production 
record card, the date and total quantity 
issued are entered. The total number 
of pieces or items issued for that entry 
is then added to the previous total in 
the accumulated total column and 
posted as a new total of parts issued 

(Continued on page 262) 
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Two masters are used to produce copies of the factory order 


CASE STUDY NO. 31 


Simplifying paperwork 
in production control 


The Steel Co. of Canada, Litd., Hamilton, Ont. 
By R. W. Hallam, Standards Department 


A COMPLETE NEW SYSTEM Of prepar- 
ing factory orders enables us to manu- 
facture to more exacting standards 
and is helping us to eliminate mis- 
understandings and errors. The svs- 
tem was designed to deal with and 
control some 18,000 tvpes and sizes 
of wire and screw products. It was 
required that complete specifications 
be shown on every order. To assure 
maximum output, a higher degree of 
scheduling and_ production control 
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was necessary, and to avoid costly de 
lays and errors each order had to be 
properly identified and recorded at 
every step in the process. 

By using standard methods and de 
veloping three new applications for 
this type of system, we are able to 
produce, with one writing, a set of 
factory orders complete with full de 
scription and specifications, identifica 
tion tickets for each totebox of prod 
ucts through the various operations, 
































































































































































DESCRIPTION NO. 
ah OVAL HEAD MACHINE SCREW 11 - 4688 
Z WT PART NO. MATERIAL SCHEDULE NO. 
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Figure 1 (above). Factory order is 
made from a specification master 
containing non-variable informa- 
tion (see lower portion of form), 
and a submaster or order detail 
master carrying variable data (up- 
per portion). Specification master 
is filed and may be used again 
and again 


Figure 2 (right). Production tickets, 
two to a set, are made from the 
submaster for each department. 
Smaller form, stapled to larger, 
has a section with carbon back, so 
that information written on it is 
transferred to larger form beneath 
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and a set of production tickets for 
each order in each department. 

In other words, this method was 
designed to assemble all the informa- 
tion concerning an order in one place 
and, having gathered it together, to 
guarantee that all parts of it are made 
available to everyone who could use it. 


Factory Order 


The main problem was to obtain a 
factory order that would carry com- 
plete specifications to every depart- 
ment. The former practice of writing 
and rewriting specifications by “‘ex- 
perienced” staff combined with the 
““chart-on-the-wall”” method was found 
impractical. The expansion of busi- 
ness and products to be made to close 
tolerances demanded pre-written speci- 
fications. Factors considered were: 

1. Material. Size and quality of ma- 
terial for the product form part of 
material requisition and prevent use of 
wrong material. 

2. Tools. Detail is shown for guid- 
ance of toolmaker either in making up 
new tools or checking stock of tools 
for order. 

3. Scheduling. In scheduling prod- 
uct through various operations, data 
such as machine number and size 
range are necessary to assist produc- 
tion schedule clerk in building up de- 
livery promises. 

4. Dimensions. All sizes required 
and tolerances allowed for each prod- 
uct are shown on specification master 
(to be described). 

5. Drawing. Most important of all, 
a sketch is required to show product 

(Continued on page 266) 













































































DESCRIPTION NO. 
ne Oval Hd. Mach. Screw 11 - 4688 
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PART NO. AND DESCRIPTION aa | DATE “WANTED | ORDER NO. MANILA - ORIGINAL ORDER RECORD 
4 GREEN - RAW MATERIAL ISSUE 
RED - SHOP FOLLOW UP 
BROWN STRIPE - INTER GROUP CREDIT 
1823-X1 CONTACT FINGER 5000 1 S80386 [var sire oowenon w sr 
RM 21-221 #10 GA H.H.COP.SH. 12"x96" JUNE 24,42 [ose | enou | avant 
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SH SH 2 8/8 X 12" 40 OR ae 2 
3 
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As many shop orders as needed—see color code 
in upper right corner—are made from plates fed 


into duplicating machine together with the right 
forms. Each plate describes certain operations 





Planning production details 


Square D Company, Milwaukee 


CASE STUDY 
NO. 32 


PuTTING A PRODUCTION ORDER 
through a factory making a variety of 
products usually involves making 
many copies of the working instruc- 
tions. In line with the trend to shorten 
and simplify clerical work in produc- 
tion control, our company has worked 
out methods of duplicating instruc- 
tions from record sheets at low cost. 
Another shortcut has been secured by 
circulating some original records in- 
stead of making copies of them. 

Our company makes something like 
20,000 different items used in the 
manufacture of electric motor controls 
for operating automatic machine tools 
and other industrial processes. With 
a line of this variety, the best plan of 
control has proved to be one based 
on the stock-limit principle. A stand- 
ard lot size is determined after the 
initial order and production orders for 
stock items originate from the stock 
records. 

The first time an article is manu- 
factured, blueprints and bills of ma- 
terial are made up in the usual man- 
ner. The bill of material or parts list 
is hectographed and filed so that for 
future orders it is necessary merely to 
fill in order numbers, quantities, and 
other individual details. The parts 
list is checked against stock records 


\ 


to determine which of the parts are 
already in stock. For new items a 
standard routing and cost sheet is 
made up which describes the opera- 
tions to be performed by the various 
shop departments or “groups.” 


Metal Plates Are Cut 


When the routing has been com- 
pleted and the standard times have 
been determined (for the most part 
from formulas previously worked out 
by the methods department) the rec- 
ord and cost sheet are sent to the 
duplicating-machine room. Here a 
metal duplicating plate is cut. On 
each plate are shown in condensed 
form the instructions for one group. 
These instructions show the opera- 
tion on the machines, also the raw 
materials to be used, and the allowed 
standard time for the operation. This 
time is computed for the standard lot 
size and includes the proper allow- 
ance for set-up time. If the lot size 
is modified substantially, the rate is 
re-computed. 

Attached to the duplicating plate 
are a filing tab and one or more col- 
ored tabs indicating the production 
forms needed when the plate is run. 
In preparing any subsequent order, all 
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# By W.S. Olin, Auditor, Industrial Controller Division 


that needs to be done is to draw the 
plates for the part number from the 
file and give them to the duplicating- 
machine operator. A mirror is placed 
so the operator sees the plate when it 
drops into place. She feeds in the 
appropriate order forms (see illustra- 
tion), and a touch of the lever prints 
at one stroke the date and all the in- 
formation shown on the plates. The 
order number is also printed, the 
serial number being advanced by a 
separately operated lever. 

We have found a shortcut ad- 
vantageous in writing the original 
shop order from which the operator 
works. Instead of copying a requisi- 
tion from the stock record, the clerk 
sends the stock record, showing the 
order number and quantity, directly to 
the duplicating-machine operator, who 
prepares the order from this authori- 
zation. In like manner the stock cards 
for purchased items are cleared 
through the purchase departments in 
lieu of requisitions. For a typical shop 
order such as that illustrated, copies 
might be needed for the original or- 
der record, the authorization to draw 
raw materials, the shop follow-yp 
clerk, the final production delivery 
ticket, the department record, and 
one for each foreman. The foremen’s 
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copies are run on blank forms, and 
those for other departments are indi- 
cated by colored stripes—green,brown, 
and the like. 

After the orders have been run off 
by the duplicating-machine clerk, they 
are edited, the quantity of the order 
being filled in and any other changes 
indicated, as in substitutions of raw 
material. The shop orders with the 
stock record sheet are then returned 
to the production office, where the 
stock record goes back to the file, and 
the other orders are released to manu- 
facturing in the usual way. 


Provision is made for partial de- 
liveries from one department to the 
next by a “partial-inter-group” form 
in duplicate with interleaved carbon. 
One of the two slips goes with the un- 
delivered portion of the order, the 
other goes to the production office as 
a record of delivery. 

So much for the basic procedure in 
order writing. The use of the dupli- 
cating machine has greatly speeded 
up the production of orders; it has 
reduced mistakes and has solved satis- 
factorily the usually rather makeshift 
problem of duplicating working in- 


structions on repeat orders. ‘The 
climination of the materials requisi- 
tion, and the use of the original stock 
record in place of it, have also worked 
to advantage. ‘This may seem some- 
what radical, but if the clerical force 
is capable of following a routine ac- 
curately, it proves quite safe, saves 
time and errors, and reduces clerical 
costs. 

Our cost control is of the standard- 
cost type. As time cards are com- 
pleted, they are checked against the 
standard rates, which may be taken 


(Continued on page 272) 


Controlling tool issue and use 
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FACTORY MANAGEMENT and MAINTENANCE 


By Capt. K. A. Stroble and Lieut. D. W. Gaston 


WHAT ARE YOU DOING in your plant 
about saws, half side mills, offset hold- 
ers, reamers, adapters, gear hobs, end 
mills, spotfacers? 

During the present emergency, one 
of the most critical deficits of con- 
tinuous production is a shortage of 
tools. We cannot afford to have too 
few. If we overstock, some vital war 
production concern may be forced to 
do without. Enough, but not an 
overstock, is the prime function of a 
good tool control system. 

Tool control here at the Armory 
consists of maintaining proper inven- 
tories, tool responsibility, and tool im- 
provement. To obtain these factors, 
we make full use of a standard system 
of tool control altered slightly to mcet 
our particular requirements. ‘Tlte sys- 
tem is also used to control chucks, 
clamps, collets, diamonds, power 
tools, goggles, hand grinders, grease 
guns, indicators, wrenches, vises, mi- 
crometers, etc. 


Slashed Tool Inventory 


When this system was first in- 
stalled, our total inventory was approx- 
imately 38,500 tools. After three 
months, this inventory had been re- 
duced to 15,000 tools. 

Other advantages have been de- 
rived from the tool control system: 


1. Loss of productive time by per- 
sonnel going from one department to 
another to find some particular tool 
has been eliminated. 


2. Maximum and minimum size tol- 
crances have been established on cut- 
ters and cutter gangs, which elimi- 
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nated unnecessary set-up time in the 
shop and wasteful tool grinding. 

3. The activity record gave us a 
vardstick by which we could measure 
the amount of work in each crib and 
on each shift, enabling us to employ 
our personnel to best advantage. 


4. In four tool cribs, in April, 
twenty men ‘divided into three shifts 
-handled 73,200 tool transactions. 


5. Establishment of minimum sizes 
“on cutters gave us a tool of definite 
‘dimensions to place on some other 
‘operation for future use. 


6. Our operators are becoming tool- 
‘conscious; this in itself has helped to 
eecrease tool breakage. 


Here is how the control works ‘To 
‘obtain a tool, a man must make out 
a tool loan order form (see illustra- 
thon on opposite page). 

The form is in triplicate, and the 
white original and two copies (one 
green, one pink) are made at one writ- 
ing. After the man has made out the 
form correctly and signed his name, 
‘the crib attendant checks it and re- 
‘turns the pink copy with the tool to 
‘the man. In the crib, the original 
copy is posted against the man’s clock 
number, and the green copy against 
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the tool number. Thus we know 
who has drawn the tool and who is 
responsible for it. The green copy re- 
cords the number of tools in_pro- 
duction departments. 

You sce then that it is necessary 
to have two files. The first contains 
names and clock numbers of men 
drawing tools. We know what tools 
Smith has and what tools Brown has. 
The second file is set up by tool num- 
ber. Every tool has its own desig- 
nation and place in that file. If we 
want to know who has the 1-in. ma- 
chine reamer, we refer to this file. 
The green copy tells us. 


Location at a Glance 


We can thus tell at a glance where 


einy tool is and locate it immediately. 


We can tell how many’ tools are in 
production, and since we know how 
many machines we have, we know 
how many tools should be on the 
floor, including the necessary extras. 
If this number is being exceeded, we 
can call in the surplus and reduce 
our inventory of tools in use. The 
man who drew the tool knows he 
signed for it and is held responsible 
for it. He will see that it is re 
turned to the crib. Our experience 


Inventory was cut from 38,500 to 15,000 tools during the first three months the contro] plan was in operation 


has definitely proved this statement. 

The back of the pink copy is di- 
vided into several spaces; headings 
represent the shifts that we are work 
ing. Each space provides room for the 
man who used the tool to record 
date, production with that tool, and 
initials. We do net necessarily have 
the man who drew the tool return it. 
Anyone may return it, but he must 
initial the pink copy. He then secures 
the original copy of the tool loan 
order slip and posts it in a clip on the 
machine. This enables the man who 
originally obtained the tool to destroy 
his own receipt, even though he may 
be on another shift. We find that 
the men working on the machine on 
cach of the three shifts willingly co- 
operate with one another for mutual 
protection. 

One fact now becomes apparcnt. 
Each time the tool is used, the back 
of the pink copy always has the pro- 
duction of that particular run posted 
on it by the operators using it. If 
the tool is used ten times between 
grinds before it is condemned, there 
will be ten pink slips, each of which 
shows the production per grind, and 
the total of the ten mill show the 
complete life of the tool. As we know 
what our required production is and 
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what tool life we are obtaining, we 
can order sufficiently but not to ex- 
cess and maintain correct inventories 
in our central crib. 

Before a man can be released from 
responsibility for a tool, he must, or 
someone else must, return that tool. 
If the tool .is broken, he cannot se- 
cure his receipt unless this breakage 
is explained. This is accomplished by 
means of the broken tool report which 
must be signed by the operator’s 
immediate superior, who also writes 
under “remarks” the reason for the 
breakage. 

Before any part of this system was 
inaugurated, meetings were held with 
all these immediate superiors to ex- 
plain it to them. When they under- 
stood that we wanted to find out why 
our tools were breaking rather than 
simply to accuse the man who was 
using the tool, we received their ut- 
most cooperation. From their reasons 








for breakage we have obtained con- 
siderable information about problems 
in the shop that otherwise would have 
been secured only after a thorough 
investigation. It has given us the key 
to difficulties encountered with ma- 
chines and fixtures, and enabled us to 
improve the design of our tools. This 
information has also proved of value 
to our tool supervisory and machine 
maintenance sections. 


Tool Activity Data 


There are two important records 
that the system gives us—a perpetual 
inventory and a tool activity account. 
Each type of tool has an inventory- 
activity card (not shown). The in- 
ventory side of the card is of the 
standard in-out-balance type. When 
the crib attendant receives tools, he 
posts in, and when tools come back 
from the floor, he keeps his copy of 








the broken tool reports, and once a 
weeks posts out. At this time the bal- 
ance is taken. 

Tool activity is recorded on the 
back of this card. Every time a tool 
is taken out, the green copy of the 
tool loan order form is placed in the 
tool number file. It is a simple matter 
to save these copies and periodically 
count the slips. This number is posted 
on the back of the card. If in a 
month 90 slips are counted on a 
tool, then the activity would be 90. 
This means that if 90 is our average 
over several months, we expect this 
tool to be drawn from the crib 90 
times a month. If we allow 10 days 
as a maximum time for this tool to 
be ground, then our minimum quan- 
tity of this tool to be carried in our 
crib is 30. To allow for breakage and 
other unforeseen difficulties, we carry 
a maximum of 20 days’ supply to re- 
duce our working inventory. 


Putting work simplification to work 


Johns-Manville, Manville, N. J. 
By Arthur B. Hall, Industrial Engineer 


CASE STUDY 
NO. 34 


New method of matting asbestos “slivers” means fewer breaks, hence 


an increase of 115 percent in production and a four-figure saving 


126 








WokK SIMPLIFICATION is all right for 
the plant that has lots. of small hand 
assembly or packaging jobs, but “our 
industry is different.” 

That was the opinion of many of 
our supervisors when a formal work 
simplification training program was 
started at Johns-Manville. 

There are two easy-to-see reasons 
for this attitude. One is that many 
people think of work simplification as 
only the circular workplace type of 
improvement frequently seen in be- 
fore-and-after pictures. The other 
reason is, we all seem to be able to 
see the things that need fixing in the 
other fellow’s back yard much more 
easily than in our own. We found, 
though, when we began to question 
some of the operations in our own 
back yard, that there was ample oppor- 
tunity for applying the principles of 
work simplification and making im- 
provements. And we certainly did 
make improvements! 

One of the techniques of work 
simplification that we early learned to 
use, is the questioning approach. We 
ask Why, Who, Where, When, How, 
and What, concerning our operating 
methods. I shall apply these same 
questions to the J-M program. 

Why? Work simplification is a 
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Left, old punch to make nail holes in shingles. Right, new. New punch 
uses one-third as much drill rod and can be changed more rapidly 


tool that can be used to improve our 
methods and products by eliminating 
waste. It helps to get many people in 
our organization actively making 
changes that will improve operations 
and products. These improvement 
changes mean progress, and we want 
to make progress so that J-M can 





Strips of pre-formed asphalt are now cut from a 
slab with a revolving circular knife (left); this 
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continue to give increasing value to 
its customers, thereby assuring our 
niche in industry. 

Who? Considerable care was exer- 
cised in the selection of the person- 
nel who were to participate in the 
program. The first year nine groups 
were organized, totaling about 150 








people. ‘Those selected included all 
the top-ranking executives of our 
plant, department managers, staff men, 
and senior production supervisors. 
The second-year program included 
thirteen additional groups of 200 
junior supervisors and assistants. Each 
group was arranged so that individ- 
uals of a similar responsibility level 
only were included. We believe it is 
essential that top management be 
actively represented in a program of 
this type. 

Where? The first-year meetings 
were all held in a conference room in 
the office building. This room is 
equipped with a large ground-glass 
screen built into one end so that mov- 
ing pictures can be projected on the 
screen from the rear, thereby eliminat- 
ing all projector noise. Second-year 
meetings were held in one of three 
places—in the conference room for 
instructional meetings, and either in 
departmental offices or in the work 
simplification laboratory for meetings 
devoted to working out improvements 
on specific projects. 

When? Meetings were held at two- 
week intervals, starting in the early 
fall and continuing until the middle 
of June. The program was started two 
years ago, and we plan to continue it 
(Continued on page 272) 
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method is less fatiguing and 300 percent more pro- 
ductive than old wire method shown at right 
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CASE STUDY NO. 35 


A REVOLUTIONARY METHOD Of pack- 
ing radio receiving tubes has been 
developed by RCA as part of its work 
simplification program. Resulting 
savings run as high as 300 percent 
in critical shipping space, 30 percent 
in material requirements, and 20 per- 
cent in labor needed for testing, 
branding, handling, and warehousing. 
Over-all savings in material and time 
are being made for all types of tubes 
at the rate of $60,000 annually, of 
which $24,000 represents the saving 
in receiving tube packaging. 

RCA is saving 120 tons of pack- 
ing material a year. Breakage both 
within the factory and on the way to 
the purchaser has been materially re- 
duced, saving time and critical ma- 
terials of many types. The new 
method, in fact, supplants packing, 
handling, storing, and shipping prac- 
tices that have been common for 
many vears. 

To extend the value of the new 
packing material more quickly, RCA 
has granted nights to the new-type 
cartons to other tube manufacturers; 
they have also been shown factory 
routines that have been developed to 
make the most efficient use of the 
new process. 

l'urthermore, the American Stand- 
ards Association is studving the pos- 
sibilities of setting up an American 
War Standard covering the packaging 
of clectronic tubes. 

The new principle saves time and 
money in handling all types of radio 
transmitting and receiving tubes, and 
special-purpose electronic tubes. Per- 
haps most representative of the revo- 
lution brought about by the new de- 
velopment is the change in handling 
radio receiving tubes, now more im- 
portant to America than ever as an 
instrument of communication in a 
war that depends to a tremendous 
extent on communication. 

Charles I. Elliott, a young packing 
engineer, was employed by the RCA 
tube division to study the company’s 
method of handling tubes during the 
manufacturing process. He set about 
designing new type containers that 
would use the least possible amount of 
cardboard, and that would make more 
efficient factory handling. He found, 
for example, that existing packing 
methods for 1000 receiving tubes re- 
quired the use of 210 separate pieces 
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Applying motion study principles 


RCA Manufacturing Company, Inc. 


of packing material of six different 
kinds: 

When he had finished improving 
packing methods, Elliott found that 
he had reduced the 210 pieces of 
packing of six different kinds per 1000 
tubes to 24 pieces of two different 
kinds. He discovered that a single 
one-piece, tray-like container, planned 
to hold the tubes safe within ship- 
ping cascs, could also be used to save 
time in the manufacturing processes. 
It is now possible to pack a maximum 
of 647,500 tubes of a given type into 
a single boxcar, an increase in capacity 
of nearly 300 per cent. 


Clip Improves Handling 


The handling of receiving tubes 
during testing, branding, and ware- 
housing operations has been further 
improved by the use of a “clip” that 
holds ten tubes. When tubes are 
packed in individual cartons, the clip 
is separated into ten pieces which 
support the tubes in the cartons. 

Elliott’s work has been carried on 
undcr the direction of L. E. Mitchell, 
manager of the RCA Industrial Engi- 
neering Department devoted to the 
development of better methods 
through work simplification. 

“The over-all savings under the 
new method are tremendous, when 
considered in the light of the national 
emergency,” states Mr. Mitchell. “In 
1941 we used 400 tons of packing 
material. In 1942 the same quantity 
of tubes will require only 280 tons. 
a saving of 120 tons. Tremendous 





































RADIO TUBES 


savings have been made in the amount 
of gummed tape needed to seal the 
new cartons. 

“There are many other advantages. 
Improved efficiency has reduced the 
time required for tube testing by 30 
percent. This enables us to devote 
30,000 additional hours of labor a 
year to building tubes urgently necded 
in radio equipment for war use! 

“The recently developed method 
eliminates the use of shredded paper 
in our packing cases, improves house- 
keeping, and reduces the fire hazard. 
Our plant is being kept cleaner and 
neater. We don’t require as much 
warehousing space at a time when 
every square foot is needed for pro- 
duction. We find stocks of tubes 
much more readily accessible.” 

Perhaps most ingenious of all the 
new packing methods is that designed 
for “kit” packing of tubes, used to 
provide in one package the several 
tvpes ‘of tubes required for factory 
assembly of radio equipment and the 
tubes needed as replacement parts. It 
was formerly necessary to keep a stock 
of many sizes of kit package. Now 
only two sizes provide for all types of 
kits. Each size is changed in size 
and shape by being torn along per- 
forated lines.” Larger packing cases 
in which the kits are shipped, are 
made to telescope so that they can be 
made larger or smaller as needed. 

All the new containers are fabri- 
cated so that thev can be laid out 
flat. None of them is stitched or 
glued. The result is that empty boxes 
can be stored in one-tenth the space 
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One-piece trays, developed for receiving tubes as 
part of RCA’s work simplification program, save 


formerly required. Further, RCA is 
able to have the empty boxes re- 
turned from its customers time and 
time again at nominal expense, still 
further increasing savings in strategic 
materials, facilities, and manpower. 
Tremendous advantages have been 
found in the new system in the han- 
dling of other electronic tubes. A 
wooden box used to transfer small 
quantities of a certain type power tube 
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about the factory and to the ware- 
house has given way to a more com- 
pact cardboard box in which the tubes 
are transported with greater protection 
from breakage. 

One universal box has been de- 
signed for packing all types of power 
tubes of the same size, supplanting a 
large number of special boxes. In- 
geniously designed inner supports do 
away with the lavers of wadding once 


On facing page, five cartons with interior supports, separators, and 
cardboard reinforcements — total, 105 pieces — needed to pack 500 
receiving tubes for shipment under old method now outmoded... 
Below, standardized packing case in center holds the 500 tubes shown 
in ten trays piled at left. At right of case are eight trays of larger 


tubes that can be packed in same case . 


. . Right, tubes are packed 


in new one-piece tray of corrugated board developed to hold 50 tubes 
during manufacturing and testing operations, and finally to support 


them safely during shipment. Empty tray at left, loaded tray at right 








packing materials, 
needed in testing, branding, and warehousing 






















shipping space, and labor 


used, while the application of simple 
laws of physics provides greater safety 
for the tubes when the box is sub 
jected to unusual stress. Empty glass 
bulbs used to make cathode ray tubes 
are now received at the RCA factory 
from the glass works in the same pack 
ing cases in which they are trans 
ported throughout the manufacturing, 
testing, warehousing, and shipping 
processes. 














CASE STUDY NO. 36 


Removing the causes 


of worker fatigue 


The Juvenile Mfg. Co., San Antonio 
By Harold M. Scherr, Manager of Production 


EMPLOYERS PAY precious annual 
tributes to fatigue. It has been alto- 
gether too convenient for us to make 
allowances for fatigue rather than to 
eliminate its source. Those who fancy 
themselves constantly on the alert 
against fatigue may as a hypothesis 
reiterate the typical questions they 
ask of salesmen when considering the 
purchase of a new machine, tool, or 
piece of equipment. We find the 
usual questions, in the order of their 
frequency, are: 


1. How much faster is it than our 
present equipment? 
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2. Is the quality of the output 100 
percent satisfactory? 

3. Will the new machine hold up 
under factory conditions? 


But how many production men ask 
the all-important question: 

How tired will the operators be at 
the end of the day? 

This popular negligence is exempli- 
fied by our purchase of a battery of 
machines for a simultaneous seaming 
and serging operation on clothing. 
Tabulations indicated that increased 
speed and multiplicity of function 
would increase production on these 
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Test showed it took 9 pounds of 
foot pressure to depress treadle 
of machine—more than 15 tons in 
a day’s work. Counterbalancing 
cut pressure needed to % pound 


operations about 75 percent. Quality 
would be immeasurably improved, and 
because of an effective forced lubrica- 
tion system it was estimated that one 
of the new machines would outlast 
four of the old type. Cost of installa- 
tion was negligible when compared to 
the accruable benefits. 

As far as I was concerned, the in- 
vestment was justifiable. ‘The machines 
were installed shortly after and 
proved everything that the salesman 
and his factory’s pamphlet had repre- 
sented them to be. However, I soon 
began to deplore my failure to ques- 
tion the salesman regarding the energy 
output required to operate the ma- 
chines. Five of the seven operators 
on the new machines almost immedi- 
ately registered identical complaints. 
A helpful and intelligent union busi- 
ness agent served to crystallize the 
grievances. Typical complaints were: 

1. Treadles were so hard to depress 
that severe muscular soreness was a 
daily occurrence. 

2. Knee lift was so small and difh- 
cult to operate that manipulation of 
it bruised the knee. 


3. Machines were so noisy and 
vibrated so much that frequent head- 
aches resulted. 


Also the girls complained of con- 
stant interruptions caused by thread 
breakage. In all instances the opera- 
tors declared when questioned that 
they would prefer their old machines 
to the new ones. 

It will be observed that the opera- 
tors themselves were able to locate 
the sources of fatigue; therefore, the 
analysis that followed did not diagnose 
the causes but merely corroborated 
the statements of the workers. 

By using a special scale we learned 
that it required 9 pounds of foot pres- 
sure to depress the treadle. The treadle 
was depressed an average of 3360 
times a day, so that an expenditure 
of 30,240 pounds—or over 15 tons— 
of pressure was necessary to operate 
the machine during one day’s work. 

Lead weights weighing approxi- 
mately 83 pounds were then placed 
on the edge of the treadles to coun- 
terbalance them. The treadle literally 
floated on the bar, and the amount 
of energy required to depress it was 
negligible. The troublesome knee lift 
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Operators used to sit in chairs 
like the one below. They cost 
less than posture chairs (right) 
which play a major role in 
Juvenile’s war against fatigue 


was detached, and a pedal control was 
set up which was counterbalanced in 
the same way that the treadle was. 
The machines were set on felt cush- 
ions at the corners, which eliminated 
vibration and minimized noise. 

Thread breakage was caused, we 
found, not by structural defect of 
the machines but by the fact that 
the machines ran so fast that the 
thread we had been using on this 
operation “‘couldn’t take it.” The tre- 
duction in cost made possible by the 
new machines enabled us to substitute 
a heavier, much better grade of 
thread, which worked smoothly and 
without breakage on the new ma- 
chines. The operators were delighted 
with the changes and were soon work- 
ing at peak production. 


Good Seating 


An intangible source of fatigue in 
our plant had been the use of out- 
moded, dilapidated chairs. Modern 

(Continued on page 278) 
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CASE STUDY NO. 37 


A DIVE BOMBER, fully cquipped, could 
have been built with the money saved 
by suggestions turned in by employees 
at Vultee’s Inland Division during the 
past year. 

They stay up nights making draw- 
ings of their ideas. They eat their 
lunches quickly and hurry back to 
they jobs, trying to figure out short 
cuts and new ways. 

Vultee’s Inland Division has had 
an employees’ suggestion plan in op- 
eration for fifteen or eighteen months. 
The response has been enthusiastic, 
at times overwhelming—2621 sugges- 
tions submitted. Not all of them 
were good, but during the year 460 
were adopted. and put into use, saving 
enough money to build one complete 
ship. And dive bombers come high 
these days. How high is a secret, but 
back in the old days you could have 
bought 50 new cars for the price of 
one Vultee Vengeance. 

Suggestions submitted by employees 





Getting suggestions from workers 





Vultee Aircraft, Inc., Inland Division 


under the plan fall roughly into four 
categories: (1) Elimination of un- 
necessary operations; (2) improve- 
ment of production equipment and 
methods; (3) conservation of mate- 
rial; (4) increasing the safety of op- 
erations. Suggestions are judged by 
a committee after investigation by 
experts in the industrial engineering 
department and, if the suggestion is 
adopted, the employee is given an 
award, generally amounting to 10 per- 
cent of the annual savings effected. 


Encouraged to Ask Why 


Backbone of the plan is our pro- 
gram, designed to instruct foremen, 
supervisors, and leadmen in the tech- 
nique of work simplification, «to in- 
troduce them to the problems of time 
and motion study, and through them 
to encourage a questioning spirit on 
the part of all employees. 

Probably the majority of the sug- 
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gestions submitted concern new or 
better methods of working. Some- 
times the use of a new tool or a dif- 
ferent tool is recommended, or a 
small bench jig to hold parts for a 
hand operation is devised; sometimes 
a complete operation is changed. 

With the supply of crucial metals 
becoming tighter and tighter every 
day any suggestion that results in 
conservation of material is particularly 
welcome. Several of the most valu- 
able have pointed out ways to avoid 
waste of materials so urgently needed 
in America’s war plants. 

An important field for suggestions 
is safety. Obviously a suggestion that 
reduces the danger of accidents, thus 
avoiding a potential loss of man-hours, 
is as valuable as a suggestion that 
speeds a productive job or saves ma- 
terial. The opportunities for such 
suggestions are numerous in a large 
factory like ours, and each such sug- 
gestion is rewarded if accepted. 



































1 Notable result of Vultee sugges- 
tion system is Bud Mills’s ma- 
chine that sorts rivets automatically 
at the rate of 200 a minute, 60 pounds 
daily. Fastest girl could sort only 6 
ounds a day. Machine is doing the 
work of ten girls. Mills’s suggestions 
are saving thousands of man-hours and 
thousands of dollars per year. 


A gitl thought of this one. Loop 
2 in cord that opens parachute 
after flare has been dropped, was for- 
merly whipped by hand with piece of 
string. Band of soft metal is now 


Before 


slipped over loop and pulled against 
knot in end of cord. Band holds 
loop firmly and can be slipped back 


over loop if necessary. 


3 Air buffers were put together one 


at a time in a vise. With this 
bench jig, are now ‘assembled 35 at a 
clip. Power tool is big help. Takes 
seventeen parts to make a buffer. All 
parts are within easy reach of the op- 
erator whose left hand, formerly used 
as a holding device, now does just 
as much work as the right. 


Aluminum baffle plates for gas 

tanks were first heat-treated, then 
the resultant warping was pounded 
out by hand. Plates were next riv- 
eted and rivets welded over to prevent 
leakage. Foreman Al Ballard pointed 
out that welding annealed edges of 
plate, thus defeating purpose of heat- 
treatment. Latter was found to be 
unnecessary, and was eliminated. So 
was tedious hand straightening. Two 
costly and time-consuming operations 
were thus discontinued—to the tune 
of a net annual savings from this one 
suggestion of more than $5000 a year. 


Employee in subassembly depart- 

ment noticed that large quanti- 
ties of stainless steel tubing were 
being scrapped, suggested welding 
short pieces together. So now they 
are welded and used—and strategic 
war metal is conserved. 
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CASE STUDY NO. 38 


Making best use of the 
maintenance personnel 


The Monarch Machine Tool Co., Sidney, Ohio 


Since Marcu 1, Monarch has been 
operating three shifts. Operations 
continue for 22 out of the 24 hours, 
being interrupted only for 30-min. 
lunch periods. During the months — a 
of March, April, and May the com- —s ~ 
pany added 673 new employees. 
Each shift gets one day off every 
three weeks. On the day when one 
shift is off, always on a Monday, both 
of the other shifts work four hours 
extra, making their working time 
twelve hours (minus two half-hour 
lunch periods) instead of eight hours. 
No idle machine time here! And 
likewise no chance to handle major 
repairs under the more advantageous 
conditions of the former weekend 
shutdowns. 
A fact which must be faced today 
is that around-the-clock operation of 
equipment requires maintenance crews 
equipped to handle around-the-clock 
repairs. If a machine breaks down, 
repairs must be started immediately. 
When it is not possible to put the 
machine back to work before the 
end of that shift, the repair work 
must be kept going by the following 
shift. If it is found that repairs 
will take some time, the operator 
must be shifted temporarily to another 
job, or if he is skilled enough he . 
may be pressed into service to help Ze 3 
make the repairs. i 
At Monarch the comparative new- 
ness of most of the plant equipment : : as 
has been a favorable factor in avoiding With 24-hour operation lighting 
serious breakdowns of machines. One- units get a real work-out. They 
third of the machines are between five must be kept clean. Occasionally 
oe and ten years old. The remaining a tube has to be replaced 
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two-thirds are under five years. Some 
have been installed since January 1 of 
this year. 

Modern machine tools are better 
performers than their predecessors. 
They do not break down often, and 
they are more nearly proof against 
ordinary mechanical or electrical dif- 
ficulties—even with new hands oper- 
ating them. 

Separate maintenance crews, elec- 
trical and mechanical, are set up for 
all three shifts. But at this point 
the similarity to the maintenance pro- 
cedure ordinarily found in other plants 
ends. Instead of being segregated 
into purely maintenance forces, most 
of these men are trained primarily for 
regular production-line assignments 
and contribute their bit in the build- 
ing of special equipment when not 
occupied with maintenance work. 

All electrical maintenance men, for 
example, report to an electrical de- 
partment where the regular work of 
all three shifts is the assembly and 
wiring of electrical equipment on new 
lathes. 

Some of these electricians, naturally, 
are more experienced than others. 
Depending on the extent of their ex- 
perience, they have been assigned to 
the three shifts in such a way that of 
the 39 men involved there are always 
from 2 to 5 with specialized electrical 
maintenance experience on call at any 
time, day or night. 

For example, 5 of the 15 electrical 
men on the first shift have had specific 
electrical maintenance experience. 
Four of the 16 electricians on the 
second shift are similarly qualified. 





CASE STUDY 
NO. 39 


TRAINING without intelligent selection 
of trainees usually results in a lot 
of misdirected energy, so we begin 
our maintenance training program 
with careful choice of personnel. 
Selection is based at present on 
careful interviews, thorough investiga- 
tion of references and work history, 
plus a battery of tests. The tests 
consist of O’Rourke’s mechanical abil- 
ity test, a personality questionnaire, 
and our own mental abilities analysis. 
Of the seven basic mental abilitics 
involved in the latter test, only four 
correlate with success in mechanical 
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There are few machine repair jobs at Monarch that cannot be 


handled on the spot. 


Two of the 8 men on the third shift 
also have this broader background. 

On mechanical maintenance, the 
set-up is more conventional—with the 
crew on each shift operating under a 
machine maintenance foreman. A 
crew of 12 men with general machine 
repair experience has been recruited. 
Five are assigned to the first shift, 3 


Here two men overhaul a turret lathe 


to the second, and 4 to the third. 
This arrangement just about equal- 
izes the size of the combined main- 
tenance crews—putting 10 men on 
the first shift, 7 on the second, and 
6 on the third. 
The mechanical maintenance men 
have for the most part come into the 
(Continued on page 286) 


Training men for maintenance jobs 


R. G. LeTourneau, Inc., Peoria, Ill., and Toccoa, Ga. 


By Guy B. Arthur, Jr., 


maintenance work in our plants. ‘hey 
are number facility, visualizing ability, 
induction, and reasoning. The total 
mental abilities score shows up definite 
tendencies, of course, and the results 
of using the mechanical ability tests 
cannot be stressed too much. 

From its inception this company 
has followed a policy of developing 
its organization by providing an oppor- 
tunitv for young people who are anx- 
ious to learn and are intent on work- 
ing. In other words we have enjoyed 
emploving young men with the objec- 
tive of teaching them a trade. Hence 


Industrial Relations Manager 


our training of young men holds a 
high place in the thought and actions 
of the management. Our whole or- 
ganization is built on the shoulders of 
young men, with the result that 
training in all departments has always 
been important. In the development 
of maintenance men it is a necessity. 
Training has been done by placing 
the newcomer with an old hand who 
has been qualified and who is anxious 
to instruct him. It has been constantly 


drilled into the minds of our employ- 
ecs that additional responsibility can 
be given only to 


those who have 
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trained others to do their work. And 
there is plenty of evidence in our 
plants that this practice is followed 
by the management. 

‘In our plants the trainee is not just 
a flunky who runs after tools or sup- 
plies. Rather, he is an assistant who 
does more and more of his share of 
the work until he can handle the job 
by himself. This procedure is not on 
any haphazard basis, since the new 
man is given a hand in each job from 
the beginning. Usually light bench 
work and subassembly operations get 
him off to a good start. This work 
provides elementary training in the 
use and care of tools under close super- 
vision wherein the beginner learns 
good practices, is shown how to work 
safely, how to follow instructions. 


Does the Easier Jobs 


Soon afterward the trainee goes 
with the experienced man on work 
outside the department or shop. They 
take on each job as it comes, large 
or small. In time the young mainte- 
nance man is sent out on the simpler 
jobs by himself, while at other times 
on big jobs there may be six mainte- 
nance specialists with an equal num- 
ber of trainees. From time to time 
the young men are rotated among the 
old hands so that all phases of their 
new-found occupation will be learned. 

There is no definite length of time 
that a trainee must stay on any par- 
ticular work, or at any certain rate 
of pay. Men differ in ability. Some 
become excellent mechanics or elec- 
tricians in a matter of months, whereas 
others take years. As a man progresses 
in Our organization we try to spur 
him on to further accomplishments. 





Until the advent of the OPM we 
had done only a partial job because 
we had not trained our mechanics how 
to instruct others, but with this new 
agency came a_ subsidiary called 
“Training Within Industry.” Creators 
of the ‘T'WI program used their in- 
dustrial training experience to work 
up a sure-fire intensive training plan 
that would help industry meet the de- 
mands of the war effort. They 
called this new baby “Job Instruction 
Training,” and it is being widely ac- 
cepted. In fact this practical plan 
is putting the seasoning in our mainte- 
nance training. It has enabled our 
mechanics, millwrights, and electrici- 
ans to get across in a minimum of 
time and with an unbelievable degree 
of certainty each new task to our 
many maintenance trainees. 

At first we were probably as skep- 
tical of Job Instruction Training as 
one power and light company whose 
line boss for years had been experi- 
encing trouble in teaching men how 
to splice a pair of ends in a short 
time. The JIT program enabled him 











to instruct his first student in a matte 
of seconds. Such feats are not uncom- 
mon in our plant and in others using 
the JIT plan on maintenance and 
construction work. 

Incidentally all this training cost 
us only ten hours of each mechanic's 
time since TWI sent the instructor 
and supplies. 

In commenting on this training plan 
we are talking about electrical mainte- 
nance work which ranges from tre- 
placing light bulbs through motor re- 
pairs, line work, and work on trans- 
formers up to 4500 kva. rating, Or 
mechanical maintenance, which runs 
from adjusting door stops to the 
overhauling of million-pound presses, 
diesel locomotives, and the like. Yes, 
small work and heavy work with new 
headaches every day. 

Half of our equipment, including 
machine tools, presses, furnaces, and 
cleaning equipment, along with the 
buildings in the newer plants, has 
been built by us. About half of the 
job is done on the designing tables, 
while the remainder is done bv the 






















Above, a group of maintenance 
trainees learn the inside facts 
about pneumatic wrenches, grind- 
ers, hammers. Each learner does 
a share of the taking apart and 
reassembling. Leader is a spec- 
ialist in air-driven tools. Left, a 
trainee adjusts the hydraulic pres- 
sure unit of a cold cutoff saw un- 
der the eye of an expert 


137 
























































men charged with the responsibility 
of getting the bugs out. All of which 
probably makes our maintenance jobs 
just a wee bit more interesting to 
those fellows who have some ambition 
and ingenuity. 

In addition to this practical on the 
job training by experienced hands, we 
have provided related training classes 
in cooperation with the vocational 
educational department. For example, 
in our Georgia plant there are night 





school classes on shop mathematics, 
blueprint reading, mechanical princi- 
ples, electrical principles, welding 
theory, machine shop practice, and 
diesel engine theory. 

Courses are built around the prob- 
lems found in our own plants, and 
only the most practical phases of the 
subjects are taken up. These classes 
have all spent a certain amount of 
time in the shop where they could 

(Continued on page 294) 


CASE STUDY NO. 40 


Protecting plant, people 
and equipment 


Bell Aircraft Corporation, Buffalo 
By Vaughn Bell, Director of Industrial Relations 


“PROTECTION without interference to 
production” sums up our basic con- 
ception of the job of guarding plant 
and people. Besides providing ade- 
quate safeguards for physical property 
and production, as well as for person- 
nel, adherence to this definition of 
the job enables operation of plant 
protection activities in such manner 
as to strengthen rather than weaken 
company morale. It also enables per- 
sons with legitimate business to pre- 
sent themselves and be received in 
friendly, dignified fashion. 

We at Bell Aircraft realize that 99.9 
percent plus of our workers and of 
the people who visit us are loyal 
Americans, just as eager for final, 
complete victory over the Axis powers 
as anyone. Consequently, we feel it 
would be extremely unwise to pro- 
ceed on the assumption that our 
protection against the tiny remaining 
fraction of potential wrongdoers must 
make everyone—the overwhelming 
number of good, patriotic citizens to- 
gether with the few bad ones—feel 
like a criminal suspect. 

Not that we can relax our vigilance 
-an instant just because we know nearly 
everyone within and outside our plants 
is all right. We can’t and we don’t. 
But every one of our guards—they are 
armed with shotguns and pistols—is 
taught how to determine quickly and 
politely whether a visitor is entitled 
‘to entrance; how to inspect a visitor’s 
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briefcase or a worker’s lunchbox with- 
out embarrassing the owner; how to 
stop an employee from going into a 
prohibited area, without causing re- 
sentment. Also, how to handle a 
wrongdoer. 

A key to the success of our plant 
protection program is to be found in 
the way we choose our guards, who 
today number several hundred. Every 
effort is made to get the right men 
for the job. We feel that hiring 
the wrong man for guard work is 
worse than hiring no one. Maturity, 





judgment, alertness—these are char- 
acteristics that are heavily weighted in 
the employment of guards, together 
with more obvious requirements. We 
realize and the men we hire realize 
that, in addition to being charged 
with the protection of plant and 
property, they are being entrusted with 
the good will and safety of our entire 
organization. 

We divide our plant protection 
work into two main groups—physical 
and personnel. All of our several 
plants, warehouses, and offices are pro- 
tected by metal fencing topped by 
barbed wire except where they abut 
the street. Guard towers have been 
erected at vantage points at our factory 
locations, and an extensive night-light- 
ing system has been provided to assist 
in outside protection. Guards make 
regular inspection tours and report in 
such a way that, if one guard encount- 
ers difficulties, his absence is quickly 
noted. An effective alarm system has 
also been worked out. Outside guards 
are armed with shotguns. 

In outlining our safety precautions 
I have purposely refrained from giving 
too many details, because of the neces- 
sity for keeping information of this 
nature confidential. 

Inside the plants, guards are sta- 
tioned in sufficient numbers to pro- 
vide adequate protection. In addition 
to guards who are given permanent 
(for the day) assignments, other 
guards patrol plant interiors, checking 
guard clocks as they make their rounds. 
And, of course, guard supervision 1s 
constantly making further checks, in- 
side and out. 

With respect to personnel protec- 
tion a second division is made, differ- 
entiating between company personnel 
and visitors on official business. With 


Guards at Bell Aircraft plants are taught how to inspect a worker's 
lunchbox or a. visitor's briefcase without embarrassing the owner 




































the exception of a limited number of 
top administrative personnel permitted 
to park their automobiles within com- 
pany premises, all workers are required 
to park their cars in special lots out- 
side the plant fences. They enter 
the plants through turnstile gates 
where their lunchboxes, toolboxes, and 
other equipment they may have with 
them are inspected. A similar inspec- 
tion is made as the workers leave, thus 

roviding effective protection against 
theft of small but expensive items of 
company equipment. 


Guards Must Be Patient 


Visitors to the plant or offices are 
requested to furnish credentials estab- 
lishing their business affiliations and 
to satisfy us that they are American 
citizens. The task of maintaining 
friendly relations at the reception desks 
can be difficult, and special care is 
taken to choose men whose courtesy 
and patience enable them to make 
the necessary investigations of visitors’ 
credentials without arousing antago- 
nism. Once a visitor has been cleared 
through the entrance gates .he is 
escorted by a uniformed guide to the 
ofice where he has business. After 
making his call he is returned to the 
gate by the escort. 

Identification buttons are worn by 
employees and visitors inside the plant. 
Visitors’ buttons permit access either 
to the offices or the plants. Employ- 
ees’ buttons are so colored as to estab- 
lish the right of an employee to be 
in the office, factory, airport, or ex- 
perimental departments.  Over-all 
combinations enable company execu- 
tives to move about as needed. 

In addition to the identification 
button each employee is required to 
carry an identification pass on which 
is printed picture, signature, employ- 
ment manager’s signature, and em- 
ployment number. Fingerprint rec- 
ords are kept of all employees, 
together with proof of American 
citizenship. 

We consider protection of plant 
and property against fire to be so 
important that an independent fire 
department has been set up with 
men in charge who have been trained 
as firefighters and have earned their 
livelihood as firemen. Each shift at 
each plant has its firefighting crew 
headed by a professional fireman. In 
addition, volunteer crews are ready 
throughout the plants, and frequent 
drills are staged to keep them alert. 
Adequate equipment has been fur- 
nished, and alarm boxes provide 
speedy communicataion with the 
municipal fire department. 





Frequent practice on the pistol range makes Bell guards good 
shots. Outside guards carry shotguns and know how to use them 


Volunteer firemen on each shift complement work of professional 
firefighters. Frequent drills are staged to keep them alert 


Firemen check every operation in the manufacture and shipping 
of Airacobras. Every care is taken to eliminate fire hazards 
















Repairs to outside walls are made on the basis of 
thorough plant inspections every April and October 






Mopping with pitch. Major roof repairs are started 
at 5 a.m. when pitch is brittle and easily removed 





CASE STUDY 
NO. 41 


ALL OUR BUILDINGS are from 25 to 
nearly 50 years old and therefore pre- 
sent some problems of structure main- 
tenance not encountered with build- 
ings of more recent construction. Our 
program of building maintenance is so 
established, however, that it can be 
applied year after year, regardless of 
varying business conditions. 

To carry out this program it is es- 
sential for us to know the condition of 
the plant at all times. This require- 
ment is met by regular inspections in 
and out, which permit forecasting of 
major repairs, determination of the 
urgency of all repairs, and establish- 
ment of a preference order of exccu- 
tion in accordance with the allocation 
appropriations. 

The program is based on the follow- 
ing factors, all important in the upke2p 
of the plant: 


1. Upkeep of the outside of the 
buildings, to protect and maintain the 
capital investment. 

2. Upkeep of the inside of the 
buildings for the same reasons, as well 
as (a) for the safety of the employees 
and for fire protection; (b) to expedite 
production, which includes changes as 


140 


Keeping buildings in condition 


Graton & Knight Company, Worcester, Mass. 
By William F. Robbins, Plant Engineer 


well as repairs; (c) for the convenience 
and comfort of the employees. 


The major exterior items that re- 
quire maintenance attention are (1) 
roofs, (2) walls and foundation, (3) 
sash and doors, (4) fences and gates. 

A complete plant inspection is made 
twice yearly, starting early in April and 
in October. 


Roofs 


Our roofs are all of standard tar- 
and-gravel construction, except in a 
few cases where special applications 
have been made. 

Roof inspections are made by the 
carpenter foreman, who has charge of 
all building repairs. His instructions 
for making this inspection are to in- 
clude everything needing attention, no 
matter how slight, on his report. As 
soon as the report is submitted, it is 
analyzed and decisions are made as to 
what jobs are the most important and 
the method of executing the work. 
The cost is estimated. 

With major repairs or replacement 
of an entire roof covering, a record is 
made for future reference. This record 
includes the type of repair or installa- 


tion made, materials used, and the 
date the work was done. Reference to 
this record is helpful in establishing 
future policies to be followed, both as 
to materials and technique to be used. 

When the inspection report has 
been analyzed, the small jobs such as 
patches, loose or missing flashings, and 
skylights are immediately approved, 
and the roof repair crew starts the 
work. These jobs can be done early 
in the season because only small areas 
are exposed to sudden showers. 

Small repairs are made on standing 
orders, to which also are charged what- 
ever minor repairs are necessary dur- 
ing the year. 

Patching jobs involve scraping the 
gravel or slag off the paper, and since 
this operation is more easily performed 
when the tar or pitch is cold and brit- 
tle, the work is started as early as 5 
a.m. before the sun raises the tempera- 
ture of the roof and softens the tar. 
These jobs are completed daily before 
the heat on the roof becomes unbear- 
ably oppressive. 

If holes are small, a mastic com- 
pound may be used for patching; with 
the larger holes the old paper is re- 
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Window sash will be watertight when this exper- 
ienced maintenance team has finished its work 
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Built like the deck of a ship is this floor in an 
upper-story “wet" room. Here, calking with oakum 








moved, and new layers are put on and 
mopped with hot pitch. 

Large repair or replacement jobs are 
re-inspected by the plant engineer with 
the carpenter foreman to determine 
what method is to be followed. Many 
times it is necessary to scrape the gravel 
or slag off the paper in several places to 
see whether the roofing paper has actu- 
ally started to disintegrate, or has 
merely dried out. If it is decided to re- 
place an entire section, a maintenance 
order is issued to cover the expense and 
the work is begun when the roof repair 





crew has completed the smaller re- 
pairs that have already been started. 

Replacements involve laying tar 
paper overlapped to give four thick- 
nesses, each ply being mopped with 
hot pitch as laid. A coat of hot pitch is 
then mopped over the entire surface 
and the slag or gravel spread over it 
while the pitch is hot. If the slag has 
been on the roof a long time, it is 
necessary to clean it by sifting out the 
dust and dirt. 

Re-inspection often proves that the 
paper has not disintegrated but has 








simply dried out so that its waterproof- 
ing value has been lost. Then the slag 
is scraped off, leaving the paper ex 
posed. The paper is looked over care- 
fully and any holes caused by the scrap- 
ing are treated with a mastic, or are 
patched, and the entire surface is 
painted with a liquid whose oils pene- 
trate the dried-out paper and restore 
its waterproofing characteristics. ‘This 
treatment is repeated, if necessary, 
until the paper is thoroughly saturated. 
With this type of repair the slag is 

(Continued on page 296) 


Conserving power, air, and gas 


Corning Glass Works, Corning, N. Y. 
By Frederick S. Kriger, Assistant Plant Engineer 


CASE STUDY 
NO. 42 


OuR POWER-SAVINGS 
been carried on since 1933. To start 
the program, an expense reduction 
committee was organized to give atten- 
tion to all plant wastes, taking differ- 
ent types of waste and attacking each 
as a separate problem, with the objec- 
tive of reducing useless expense of 
all kinds. This committee is com- 
posed of representatives of manage- 
ment and an equal number of selected 
employees whose interests or previous 
experience were believed to qualify 


PROGRAM has 
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them for the work ahead. It meets 
monthly to review progress, examine 
results, and outline activities. 

A successful program to save much 
of the power waste in any plant can 
be based on some rather simple 
fundamentals. All wastes, regardless 
of size, require personal action for 
their elimination. Such personal ac- 
tion can be secured only through 
thorough cducation and _ constant 
stimulation. Furthermore, to achieve 
maximum results this education and 


AUGUST, 1942 


stimulation must be on a plant-wide 
scale, reaching everv emplovee. Lec 
tures to and action by a few merely 
scratch the surface. Wastes may be 
found in any area of the plant, at 
any minute of the day or night. Such 
coverage requires mass help. 

To keep committee members in 
closer contact and permit checking 
results at more frequent intervals, four 
members of the group were selected 
as a steering committee to meet weekly 
and watch the various saving projects 
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under way. The power saving com- 
mittec, among others, reports to the 
steering committee. 

The power saving committee is 
composed of one member from the 
plant engineering department who acts 
as secretary, one member from the 
powerhouse, and one from the pipe 
shop. A fourth member is appointed 
from among the production depart- 
ment employees. On inspection trips 
through any department the foreman 
of that department is requested to 
accompany the committec. 


Foremen Correct Waste 


The committee meets weekly or 
every other week, spending about onc 
hour on each inspection. Occasionally 
inspections are made at night or on 
Sundays. Every waste of power is 
noted, and a report is made to the 
steering committee. Each item of 
the report is numbered, and a copy 
of the report is sent to the foreman 
in whose department the waste was 
noted. The foreman must answer the 
suggestion in writing, advising what 
action was taken to correct the con- 
dition noted. If the waste is beyond 
the foreman’s ability to correct, it is 
turned over to the engineering depart- 
ment for recommendations. 

Wastes fall into three classes: 


1. Thoughtless wastes such as 
motors left running idle, lights left 
burning, faucets not turned off, air 
hoses without gaskets, use of higher 
air pressures than needed, gas burners 
left on. These wastes are due to 
individual carelessness and can be cor- 
rected by education. 


2. Wastes caused by not reporting 
minor maintenance items such as worn 
faucet washers, valves leaking, worn 
electrical connections, leaky hoses, 
and countless others. Here again the 
foreman cannot see everything, but 
the interested employee can report 
such items to him. 


3. Wastes that can be prevented by 
rearrangement, redesign, or improved 
operation such as too many lights on 
circuits, motors underloaded or over- 
loaded, worn power transmission 
equipment, and _ substitution of 
cheaper power supplies. Interested 
employees often turn in suggestions 
on changes that pay them good divi- 
dends in cash. 


The more able the committee, the 
more items that will be uncovered. 
Success of the committee is greatly 
dependent on the ability of the mem- 
bers to keep up their interest in the 
work and to stimulate the interest of 
others. For this reason the member- 
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committee activities. Meets monthly 


EXPENSE REDUCTION COMMITTEE 


Departmental and employee representation with management's support 
and engineering advice. Initiates, 


organizes, and directs individual 








Reviews and recommends action 
savings committees. Meets weekly 





. STEERING COMMITTEE 


Selected number from above —also chairmen of savings committees. 


on inspection and other reports of 
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POWER SAVINGS COMMITTEE 


Representative foremen and employ- 
ees qualified to recognize and detect 
waste. Written reports on inspec- 
tions, recommendations, and use. 
One-hour meeting every other week 








OTHER SAVINGS COMMITTEES 
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EMPLOYEES’ MEETING 
All committee members, foremen, and assistant foremen given 
summaries of committee findings and activities. Meetings held as 
material of interest becomes available 











EVERY EMPLOYEE 
Full cooperation and suggestions make successful campaigns 

















Chart shows how power committee (whose activities are described 
here) reports through steering to main expense reduction committee 


ship is changed every six months to 
bring additional employees in direct 
contact with power wastes. Such 
changes increase the number of em- 
ployees in the plant who have become 
familiar with wastes and their costs. 
Furthermore, each employee leaving 
the committee becomes a teacher of 
his associates. 


Employees Must Be Told 


To stimulate and maintain em- 
ployee interest it is essential to have 
a measure of the results constantly 
before the committee and the employ- 
ees .0 that they know what savings 
are being accomplished. 

Individual savings can be shown 
in units of gas, water, air, and elec- 
tricity saved, but they become rather 
confusing as the number of power 
services increase. Furthermore, the 
problem becomes more difficult as 
production increases or decreases. A 
compensating standard must be estab- 
lished and results measured against 
this standard at short intervals. 

The standard established at Corn- 


ing was the average amount of each 
power service used for a three-month 
period previous to the start of the 
saving drive. This plant standard was 
then broken down into the amount of 
the services supplied each major pro- 
duction unit of the plant. Thus, if 
any unit changed or was eliminated 
because of production demands, the 
standard was corrected by adding or 
subtracting the unit standard. 

Individual standards were estab- 
lished in this way for fuel, air, water, 
and electricity. 

A unit of measurement was desired 
that expressed the use of all these 
services in one common figure. Use 
of water, for instance, might go down, 
electricity go up, and air stay the 
same; hence there would be difficulty 
in determining where the total index 
of power was headed. 

To obtain a common index it was 
necessary first to reduce the various 
kinds of power to a common denom- 
inator. All forms of power can be con- 
verted back to the number of B.t.u. 
required to produce them. A thousand 

(Continued on page 320) 
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CASE STUDY 
NO. 43 


Hor wires, hot switches, and hot serv- 
ice lines continued to grow hotter with 
the increasing loads of the past few 
months. An electric fan helped keep 
the service switch cool, temporarily, 
while we planned new service lines, 
switches, feeder circuits, and fuse 
boxes. Before proceeding with this 
major operation, the power factor of 
the electric load was checked and 
found to be around 45 percent. 

This low power factor, coupled with 
the fact that there was a power factor 
penalty clause in our electric rate, 
caused an investigation into the use 
of static condensers or capacitors. ‘The 
installation of relatively small groups 
of capacitors at cach of our feeder 
panels was adopted as the solution, 
from the standpoint of circuit capacity. 


Power Factor Improved 


Installations were made at each one 
of the three feeder panels in propor- 
tion to the load carried by that panel. 
Capacitor units are 30 kva., 45 kva., 
and 224 kva. Each feeder bus and re- 
lated equipment was thus connected 
with a resulting cumulative effect on 
main line switches and fuses, as well 
as service lines. The total effect at 
the service switch is 974 kva., and 
meter readings show a reduction con- 
siderably in excess of 100 amperes, on 
a demand of 100 kw. The over-all 
power factor is above 80 percent, and 
additional capacitors are on order to 
provide for further increasing loads 
when it becomes necessary. 

The immediate noticeable effect of 
the installation of these capacitors was 
a reduction of all heating in wires, 
switches, and service lines. The fan 
was removed from cooling the service 
switch, and it was then possible to 
place a hand on the conductors with- 
out discomfort. Another tangible re- 
sult of the new set-up was the elimina- 
tion of lost time that would have been 
involved with a change in service and 
feeder circuits. No shutdowns of any 
kind were necessary with the installa- 
tion of the capacitors. 

Coupled with the lost-time saving 
was an investment saving, because the 
capacitors were installed at a figure 
somewhat below the rewiring cost in- 
volved. In addition to increasing the 
capacity of circuits and switches, the 
capacitors have nearly eliminated the 
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Making power lines carry more load 





M. B. Manufacturing Company, New Haven, Conn. 
By Douglas Smith, Production Manager 


blowing of fuses and tripping of cir- 
cuit breakers. Motor starting has been 
improved, as has the operating speed 
of the motors. 

It is ordinarily desirable to place 
capacitors as near the motor terminal 
as convenient, although this must be 


controlled by the electrical installation 
in question. In our particular case, 
we found that the distribution panel 
served nicely, because the circuits from 
the panel to the motors were large 
enough to carry the load that is now 
being imposed upon them. 





Bigger loads caused hot wires and switches. An electric fan had to 
be temporarily impressed into service to keep switchbox innards cool 





Maintenance electrician grasps switchbox wire that used to be far 
too hot to handle with the bare hand. Capacitors have cured all that, 
and at the same time have lifted power factor from 45 to 80 percent 
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CASE STUDY NO. 44 


Brown & SHARPE found its old light- 
ing system inadequate for the longer 
hours and heavier production de- 
manded by the war effort. Installation 
of new lighting began when sections 
of buildings, not previously used for 
production purposes, had machinery 
placed in them to augment the other 
equipment. In the mid-summer of 
1941, general lighting with fluorescent 
tubes was installed in one shop sec- 
tion. From this small beginning light- 
ing changes have been and are being 
made throughout the plant. 

In some shop sections the lighting 
is being completely revamped by the 
installation of fluorescent and incan- 
descent lamps, chiefly in _porcelain- 
enameled reflectors, but some incan- 
descent lamps in __prismatic-glass 
refractors. In other sections the exist- 
ing lighting is being supplemented by 
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Providing the right illumination 





Brown & Sharpe Manufacturing Co., Providence 


the addition of units of one of the 
three types. Some high-bay lighting is 
being done with prismatic glass, and 
the original installations include alum- 
inum reflectors. These reflectors are 
no longer available, and the prismatic 
glass with white painted ceilings is 
being used on high-bay work. There 
is little apparent difference in the 
efficiency of the two systems. Porce- 
lain-enameled reflectors with incan- 
descent lamps are’ also used for high- 
bav lighting. 


New Circuits Added 


Fluorescent lighting was used at first 
to prevent overloading of circuits. 
The installations were restricted to 
locations where alternating current 
was available. However, new alternat- 
ing current circuits have been added, 


and now it is possible to install 
fluorescent units in many portions of 
the plant. In some departments, addi- 
tional circuits have been run in, and 
RLM reflectors have been installed to 
supplement existing lighting. In some 
parts of the plant, the lighting units 
must be placed close to the ceiling in 
order to clear cranes, and these lights 
are mostly incandescent in porcelain- 
enameled or prismatic-glass units. 

In many sections of the plant, 
lighting intensities have been built up 
to 30 foot-candles at the working 
level. It has been found impossible, 
however, to avoid the use of individual 
lighting at all machines, since dials, 
gages, and set-up cams are frequently 
in places where illumination is 
shielded in such a way as to make 
local lighting necessary. There is an 
added difficulty in general illumina- 








Lighting practice at Brown & Sharpe is based on the principle that “you just can’t have too much light” 
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tion caused by the multiplicity of 
belts, with their tendency to cast shad- 
ows, and the inherent risk of damage, 
in the event of belt breakage. 
Virtually all general lighting is con- 
nected on group circuits. The exact 
location of most of the units is con- 
trolled by shafts and belts already in 
place. It is difficult, if not impossible, 
to move the lighting units to provide 
for individual-machine lighting. In 
one department, however, fluorescent 
lights have been mounted on special 
hangers attached to the bottoms ot 
I-beams, and connected to outlet 
boxes by means of flexible cords. 
These units can readily be moved to 
locate them directly over the top of 
machines, thus making the general 
lighting serve as machine lighting. 
This specific installation has just been 


made, and it is impossible as yet to 
determine the advantages or disad- 
vantages of the method of installa- 
tion. A special permit was required 
for this type of installation. 


A Lift to Morale 


Multi-shift operation has been made 
possible and practicable, and produc- 
tion was speeded up, by the installa- 
tion of new lighting. The appearance 
of gloominess has given way to a note 
of cheerfulness. This cheerfulness, ac- 
cording to the company, imparts a 
“lift” to the morale of employees and 
helps maintain high production 
schedules. On a bright sunshiny day, 
when the general illumination is 
turned off, first one and then another 
group of lights appear, until shortly 


CASE STUDY NO. 45 


Building up bearing 


Practices of three companies 


RECLAMATION of worn bearing sur- 
faces by metal spraying and by appli- 
cation of hard-surfacing alloys is con- 
tributing to the conservation of pro- 
duction equipment. This case briefly 
outlines the experiences of three com- 
panies using one or the other of these 
methods. 

The experience of Richard Hoe & 
Company, New York, with metal 
spraying includes the use of the proc- 
ess to build up lathe and grinder 
spindles and all shaft wearing sur- 
faces. When a spindle becomes so 
worn that it needs replacement, it is 
removed from the machine, turned to 
te inch under size, sprayed with a 
suitable metal, and ground to size. 
Most such spindles are built up with 
80 carbon steel. One of these sprayed 
spindles, recently removed for other 
purposes, was found to have worn 
0.0005 inch during four years of 10- 
hour-day operation. The company be- 
lieves that the porosity of the sprayed 
material forms oil reservoirs and thus 
supplies better lubrication than would 
be normally present. 

The Hoe Company usually metal- 
lizes one lathe or grinder shaft or 
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spindle per month, and three or four 
motor shafts per month. A worm 
spindle is removed, turned down, 
metallized, ground, and replaced in a 
period of six to eight hours. It is a 
rare job that requires more than a day 
for completion. 

When a break occurs in a motor 
shaft, holes are drilled along the axis 
of both pieces of the shaft and a pin 
is inserted. The shaft is then welded, 
turned down, metallized, ground, and 
replaced. 


Rough Surface Needed 


Drill and cutter shanks and similar 
equipment, when badly worn, are 
metallized and returned to service; 
even tapered shanks are thus treated. 
In applying metal spraying, it is es- 
sential that the surface, on which the 
metal is to be applied, be quite rough. 
A rough thread is chased, or the 
surface is blasted with metal grit, to 
improve the sticking quality. When 
a sleeve is placed on a shaft it is 
dovetailed to the shaft to prevent 
sliding. Among the materials that are 
sprayed are stainless steel, aluminum, 


entire departments are again fully il- 
luminated. This might be expected 
in sections where the work is far re- 
moved from windows, but it is found 
throughout the plant, and serves to 
indicate that good lighting is much 
sought after by plant personnel; also 
that “too much light” -apparently is 
a condition difficult to achieve. 

There is an occasional complaint 
that individual lighting is more de- 
sirable. Individual lighting is stil 
necessary on some machines and on 
some types of work, but the over-all 
benefit that could be obtained from 
a general lighting system would be 
preferred. The general improvement 
made in lighting aisleways and other 
clear places is such as to remove acci- 
dent hazards, and is a prime requisite 
for night work. 
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copper, brass, monel metal, and vari- 
ous grades of carbon steel. Flat sur- 
faces are not built up, because sprayed 
surfaces subjected to severe shock 
will chip, and because proper anchor- 
ing is next to impossible. 

The Hoe Company did what it con- 
siders an outstanding maintenance 
job on a large piston pump. This 
pump operates with salt water and 
required frequent piston  replace- 
ments due to corrosion. The pistons 
were turned, sprayed with stainless 
steel, ground, and replaced in the 
pump. After five years of constant 
service, the surfaced pistons are still 
in active use. 


x 


Frank Roth, also of New York, ap- 
plies hard-surfacing alloys by welding 
as a means of reclaiming worn sur- 
faces. One such group of alloys of- 
fers a hard, low-friction surface that 
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can be applied by gas welding to any 
surface which may be finished by 
grinding. Among these things that 
this organization has surfaced are 
valves and valve seats for internal 
combustion engines, lathe centers, 
pump shafts and shaft sleeves, pres- 
sure blocks used for tempering razor 
blades, and ship propeller blades. 


No Chipping 


Gear teeth, particularly worn gear 
threads, cams, and push rods fre- 
quently are resurfaced by applying 
the proper grade of hard-surfacing al- 


loy. As used by Roth these alloys . 


actually become an integral part of 
the fuse material, since they are ap- 
plied by flame or arc welding; the 
surfacing does not crack or chip when 
subjected to shock. The material 
stands high temperatures and high 
pressures, and is applied to worn hot 
dies and hot cutting tools of all kinds. 
The alloys also are commonly used 
on cold dies and cutters. 

In applying hard-surfacing alloys, 
the worn parts are first undercut, and 
the surfaces cleaned. The actual plac- 
ing of the alloys in a solid uniform 
layer is done by experienced welders. 
Flame application of the alloys is 
more generally used by Roth, because 
he believes it yields a smoother, more 
even layer of material. The surfacing 
job is completed by grinding to size. 


* * 


The Astoria Star Welding Com- 
pany, Astoria, N. Y., applies other 
types of hard-surfacing alloys to shear 




















Metal sleeve is being sprayed on a worn bearing surface at the plant 
of Richard Hoe & Company. Reclamation is completed by grinding 


blades, dies, hammers, crusher rolls, 
and similar equipment. It also resur- 
faces reamers by applying a thin layer 
of alloy to cut-down reamer blades, 
then grinding the reamers to size. 
The company often reclaims wearing 
surfaces of equipment such as bull- 
dozers, bucket teeth, and hammer 
mills, as well as many diesel engine 
valves and valve seats. The alloys are 
placed by gas or electric welding and 


the surfaces are then ground to size. 

This company rarely applies straight 
welding to resurfacing shafts, because 
it believes that the wear is usually in 
the softer bearings and that therefore 
such welding is economically un- 
sound. Some work is done on shafts 
where they pass through stuffing 
boxes. Stainless steel is built up on 
such worn shafts and the shafts are 
turned to size. 


Repairing by welding and brazing 


CASE STUDY 
NO. 46 


WELDING AND BRAZING at Builders- 
Providence are extensively used in 
plant maintenance. In fact, Builders 
starts repairing equipment before it is 
broken. Wheelbarrows are an out- 
standing example of this forearmed 
policy. They are normally spot-welded 
when received, and breaks occur 
around the spot weld. Before wheel- 
barrows are put into service, all seams 
are welded and all points of strain 
are reinforced,.and the life of the 
wheelbarrow is thus lengthened from 
weeks into months. Of course, broken 
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Builders-Providence, Inc., Providence 


wheels or other breaks are taken care 
of as they occur, but this is illustrative 
of maintenance procedure. 

Almost all cast-iron repairs are 
made by brazing, as this eliminates 
extensive preheating. Some cast-iron 
repairs are made by welding, with gas, 
where preheating is applicable and 
brazing is not the more desirable form 
of repair. Gear teeth on various types 
of machines are a constant source of 
breakage. On cast gears, broken teeth 
are removed, and a section is built in 
with brazing rods. Then the teeth are 
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By David Duffney, Chief Welder 


recut in this section. In an extremely 
large gear an individual tooth may be 
built up and cut to proper shape and 
size. On steel gears the teeth are built 
up with the electric arc, which insures 
hardness of the teeth. 

A break in a 12x7-in. cast-iron ma- 
chine arm was repaired by cutting V- 
notches from both sides to the center 
of the piece and drilling, tapping, and 
inserting studs in each of the faces 
thus exposed. Repair was then com- 
pleted by laying in beads of nickel 
iron by means of the electric arc. The 
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job was done in this manner because 
of the impossibility of preheating the 
section. Many cast-iron machine parts 
are brazed, but welding is seldom re- 
sorted to because the high tempera- 
tures required may cause distortion 
and always require preheating. 

Sandblasting machine blocks and 
sand-cutting blades are being built up 
with cast-iron rods and arc welding. 
The Brinell hardness of the built-up 
metal is 750. The cost of these blocks 
and blades is considerably below that 
of the special blocks and blades on 
the market for the purpose. At the 
same time the active life is sufficient 
to warrant the use of this type of con- 
struction rather than the purchase of 
commercial equipment. 

Derricks and cranes with broken or 
loosened parts are immediately welded, 
usually by arc, although chains are gas 
welded. Ladles and charging buckets, 
as well as the trucks for carrying them, 
are arc welded whenever repairs are 
needed. Hard-steel tires are frequently 


required on some special rolls, and 
when the old rolls become worn they 
are cut off by the use of the torch and 
new tires welded in place by arc. 

Another rather common use of 
brazing is in the repair of shovels. 
These break where the blade is at- 
tached to the thicker section holding 
the handle, the shovel bending back- 
ward from the holder. The shovel is 
forced into place and brazed, and, as 
far as this particular part is concerned, 
it will outlast the edge of the blade. 


Some Simple Rules 


Our welding and brazing mainte- 
nance can be reduced to a few simple 


practices: Wherever feasible or prac- 


tical, braze cast iron. When cast iron 
must be welded, preheat first, and al- 
ways use gas. Use electric arc on steel. 
Endeavor to braze or weld a soon-to- 
be-broken piece before it is broken. 
These are practices, not rules. There 
are always exceptions. 





In plants the size of ours there are 
many types and kinds of equipment, 
and new jobs are constantly being 
thrust before the welders. Machine 
arms or brackets, pedals, truck wheels, 
foundry equipment, derrick parts, 
cranes and crane chains, cams, gears— 
in fact, everything broken goes 
through the hands of the welders. If 
the job is one requiring special at- 
tention, or an unusual method, or a 
high degree of accuracy, it is placed 
in the hands of the chief welder, who 
determines the procedure to be fol- 
lowed. Small or routine repairs are 
taken to the nearest welder and are 
usually promptly welded or brazed. If 
the broken parts are too heavy for 
easy moving, a welder is called to the 
machine. Repairs are thus made in a 
minimum of time. 

Directly below is a Builders welder 
“on location.”” More often than not 
a repair like this is made and the 
equipment is back in service in a 
matter of mere minutes. 





A broken wheelbarrow is welded at the Builders-Providence plant and will be put back into circulation 
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Adding life to individual drives 


CASE STUDY 
NO. 47 
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Overtoaps and lack of lubrication— 
these are the chief enemies of the 
mechanical power transmission equip- 
ment used in our individual drive 
applications. There are, of course, 
other forms of abuse or misuse, and 
each type of equipment is peculiarly 
susceptible to one or another form of 
neglect. The two conditions men- 
tioned previously, however, are in our 
experience the most destructive of 
those commonly encountered. 

Here in the wire section of our 
Bridgeport works, approximately 4500 
machines of various kinds are in oper- 
ation. Power requirements of these 
machines range from fractional to 500 
horsepower. About 3500 of them are 
driven through clutches or couplings, 
speed reducers, chain drives, or vari- 
able speed devices. In fact, some of 
our .more complicated machines _re- 
quire a number of these mechanisms. 
Altogether we have about 300 me- 
chanical variable-speed drives, 500 in- 
closed gear reducers, and 1500 chain 
drives ranging from 4 to 25 horse- 
power in rating. These chain drives 
comprise both the silent and the roller 
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General Electric Company, Bridgeport, Conn. 
By R. C. Sanborn, Methods Engineer, Wire Section 


varieties. Silent chains are used for 
speeds above 1200 feet per minute, 
and roller chains for lower speeds. 
Most of the silent chains are pro- 
tected by sheet-iron housing. Those 
that are not so protected are of small 
size and are built-in or located in 
out-of-the-way places where they are 
not exposed to dust or dirt and do not 
constitute an injury hazard. 

In addition, there is a large number 
of both large and small belt drives. 
Flat leather belts are used on the large 
drives from lineshafts to machines, 


Braiders are good examples of 
important machines driven by 
roller chains. The latter must be 
lubricated at regular intervals 


The maintenance supervisor 
warns the floor supervisor against 
low oil level in the reduction gear 
driving one head of a four-head 
stranding machine 























while rubber V-belts or flat leather or 
woven fabric belts are used elsewhere. 

A considerable proportion of our 
machines either have becn designed 
by our engineering department or are 
standard machines that have been 
altered to suit our needs. Drive ar- 
rangements in particular frequently 
are original as far as we are concerned. 

When selecting speed reducers or 
chain drives, we have allowed a liberal 
margin of safety, because it has been 
found that underloaded mechanical 
power drives will as a rule last con- 
siderably longer than those that are 
loaded up to or beyond rating. 

Also, with oversize drives, reserve 
capacity is available in the event that 
we need it. Although a large margin of 
safety increases the capital investment 
somewhat, we find that the slight ex- 
tra cost is more than repaid in longer 
life and greater freedom from trouble. 

During the past year or two, of 
course, we have often preferred to take 


what we could get in a hurry, rather 
than wait weeks, perhaps months, to 
get the ideal size or type of power 
transmission equipment. But we al- 
ways make sure that we get some- 
thing that is too large rather than 
hardly large enough. 

The best way to insure proper lubri- 
cation of equipment is to have it done 
only by trained oilers. It has not been 
possible for us to go that far, but a 
compromise has been worked out that 
gives satisfactory results. The super- 
visor or foreman of each department 
is one of the key men in this scheme. 
One of the obvious duties of every 
supervisor is to see that the machines 
in his department are not neglected or 
abused. Hence, it is logical to make 
him responsible for seeing that the 
equipment is properly lubricated. 

Machine operators are required to 
oil certain parts of their machines, but 
the bulk of the work, including the 
lubrication of all general equipment, 
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Making belts and 
bearings last longer 


Underwood Elliott Fisher Co., Bridgeport, Conn. 
By Hugo L. Ekedahl, Maintenance Supervisor 


“MAINTENANCE Is SERVICE” and 
“Take Care of the Little Jobs First”’ 
are the laws of the maintenance de- 
partment of the Underwood Elliott 
Fisher Company. They are especially 
applicable to the care of mechanical 
power transmission equipment. 

Our company has standardized, as 
far as practicable, on transmission 
facilities and maintenance procedure. 
The resulting continuity of production 
and the long life of transmission 








equipment supply adequate evidence 
that those laws are good ones and arc 
adequately applied. 

The 3500 belts in the Bridgeport 
plant are under the constant attention 
of a belt maintenance man. His one 
never-ending routine job is the peri- 
odic application for departments of 
neatsfoot oil or a neatsfool oil dress- 
ing. A sticky dressing is never applied. 

Ninety percent of our belts are flat 
leather, or flat “rebuilt” belts. A large 


such as lineshafts, is done by regular 
oilers who are assigned to definite 
areas and report to the respective 
supervisors. 

As a check to make sure that neither 
supervisors nor oilers overlook any- 
thing, an equipment maintenance in- 
spector covers the entire wire section 
once a day. It is his duty to observe 
the operation of all equipment, and 
in particular to check the need fo 
lubrication. If he finds any places that 
should have attention he notifies the 
supervisor of that department, who 
then becomes responsible for seeing 
that the oiler does whatever is re- 
quired at the moment. 

Our machines vary considerably in 
their ages. Some are old, many are 
new, the remainder are somewhere in 
between. About the same diversity is 
found in the method of lubricating 
them. Many of the machines have 
automatic lubricating devices; some 

(Continued on page 322) 


The. two. belts (above) are on 
right-angle step-pulley drives. The 
one on the right is a canvas- 
backed rebuilt belt 


Motor on pivoted-type base is 
typical of short-center drives at 
Underwood Elliott Fisher plant. 
The belt is cemented 
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proportion of these belts are 2 inches 
or less in width. The remaining 10 
percent are V-belts, either on indi- 
vidual motor or short-center drives. 
Little maintenance is possible on the 
V-belt, other than occasional clean- 
ing. The belts are washed in oil- 
solvent cleaner if needed, and are re- 
placed when they break or show seri- 
ous wear. 

There are usually 35 to 40 belt serv- 
ice calls per day, all answered with a 
wheeled dolly or cart prepared to care 
for any job that comes up. The equip- 
ment on this cart includes cutters, 
punch, clipper splicer, all sizes of 





clippers and pins, rawhide lacing, a 
stock of belting, and liquid dressing. 

A slipping belt may be dressed on 
the spot, or, if oil soaked, replaced 
by-a spare. The oil-soaked belts, about 
25 of them per week, are thoroughly 
cleaned and washed in an oil solvent, 
dried, dressed, and returned to service 
as needed. If slipping is caused by 
stretch, the belt is shortened and 
respliced. 

A broken belt is respliced, provided 
the leather is in condition to warrant 
such repair. Metal fastening is used, 
except on two types of drive. All motor 
drive belts are cemented and for a 


period of several years, there has been 
no shutdown due to failure of a motor 
belt. Such good service can be ex- 
plained, in part at least, by the use of 
pivoted motor mountings. Most drives 
in the plant are provided with these 
mountings, or they are being so 
equipped whenever feasible. 

Rawhide lacing is used for all splices 
on belts likely to be hand shifted. 
The matter of personal safety is the 
controlling element in our use of raw- 
hide lacing. 

Leather belting. that is too far gone 
to warrant further attempts to keep it 
(Continued on page 324) 


Caring for electrical equipment 


CASE STUDY 
NO. 49 


Switchgear unit gets periodic inspection. Oil is checked, breaker and 


Allis-Chalmers Manufacturing Co., Milwaukee 
By George E. Cooper, Chief Engineer 






disconnect contacts are inspected, relays and meters looked over 
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PROPER CARE and operation of motors, 
controls, switches, circuit breakers, 
transformers, motor-generator sets, and 
other electrical equipment have been 
determined at Allis-Chalmers over a 
long period of years, and under con- 
ditions that are probably as varied as 
in any plant. Practically all types of 
electrical equipment are required in 
our operations, with about 6000 
motors representing the bulk of the 
maintenance problem. Upward of 
250 electric cranes, from 4- to 100- 
ton capacity, must also be kept in 
operation. 

Fundamental to this company’s 
electrical maintenance is a system of 
careful, periodic inspection. What to 
inspect, how to inspect, when to in- 
spect, are the determining factors in 
the success of the system. 

Our shops and foundries cover 
many acres, so that a geographic divi- 
sion is required to place a certain 
defined area in the care of each man 
in a crew of regular maintenance elec- 
tricians. Each of these men is then 
responsible for inspecting and servic- 
ing the electrical equipment in his 
area, with which he is intimately 
familiar. 

At intervals depending upon the 
type of equipment, periodic inspec- 
tions are made and reports submitted 
to the centralized maintenance super- 
visors. If the condition of any equip- 
ment is in doubt, a report to this 
effect brings a specialist from repair 
headquarters for further inspection. 
His decision then determines whether 
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Experts work at top speed on weekly inspection of 350-kw. rotary 
converter. This vital unit must be back in service as soon as possible 


the unit in question will be allowed 
to continue in service, or must be 
immediately removed to the electrical 
shop for overhauling. 

This staff of repair specialists rep- 
resents the second half of the check- 
and-double-check system -designed to 
reduce costly shutdowns to a minimum 
and keep every possible machine on 
the war production line. Essentially 
it provides for day-by-day care of elec- 
trical equipment by trained electri- 
cians only, and assures the attention 
of an expert when that certain amount 
of inevitable trouble actually does 
occur. 

Fortunately this system was so defi- 
nitely established that few if any radi- 
cal departures from standard practice 
have been necessary to meet wartime 
production conditions. Inspections 
are more thorough rather than more 
frequent. When breakdowns happen, 
replacements are made with the short- 
est possible delay by crews that shoot 
trouble around the clock. Broken- 
down units are immediately repaired 
and made available again as spare 
or replacement equipment. 

Inspection checks are well stand- 
ardized. The maintenance men are 
instructed to handle specific condi- 
tions with established remedies. This 
is especially true with electric motors, 
which are carefully checked at least 
once a week for cleanliness, lubrica- 
tion, and operating temperatures. All 
the following potential causes for 
breakdown are remedied as soon as 
symptoms arise. 
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To prevent dust from building up 
in windings, sliprings, commutators, or 
bearings, motors are wiped off at 
least as often as they are inspected. 
If dust is particularly prevalent, vul- 
nerable motors are wiped off daily. 
Where applications require, dust is 
blown out of windings with com- 







pressed air at fairly low pressure. In 
some instances suction is used. 

Regular cleaning usually prevents 
excess oil and dust from forming the 
gummy mess that they make in com- 
bination. * However, if this gum does 
form, it is removed with a non-flam- 
mable ‘solvent, applied carefully so as 
not to soak the insulation. 

Special. care is always taken to 
keep electric motors dry. Splash- 
proof motors are used where condi- 
tions require. But in all other places 
every effort is made to keep water 
from dripping on, splashing on, or 
flooding a motor. When for any rea- 
son a motor does absorb moisture, the 
unit is thoroughly dried out in a 
vacuum tank. 

Proper lubrication is probably the 
one factor most vital for continuous, 
trouble-free operation of electric 
motors. Lubrication _ instructions 
specified by the motor manufacturer 
are closely observed. The inspector 
makes sure that oilrings are free and 
turning with the shaft, where sleeve 
bearings are used. When adding oil 
he watches the overflow; if the oil 
does not come up, he knows that the 
gage is plugged. The oil reservoirs 
are then flushed out and refilled. 

Wear of certain parts of a motor 
is accepted as inevitable. But uneven 
wear of such parts as sliprings and 
commutators, for example, is avoided 
by a regular check for surface rough- 

(Continued on page 326) 


CASE STUDY NO. 50 


Making production 
equipment last longer 


Pratt & Whitney Aircraft, East Hartford, Conn. 


PROPER LUBRICATION is considered an 
extremely important factor in getting 
maximum service and life from pro- 
duction equipment in the plant of 
Pratt & Whitney Aircraft. This con- 
clusion, based on experience, is arrived 
at by the following reasoning: 

It is obvious that a thin film of 
lubricant is all that keeps bearings and 
moving surfaces from quickly wearing 
out or going up in smoke. Keeping 
that film of lubricant always on guard 
is not so simple or easy as it sounds. 
First off, the lubricant must be suited 
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to the service required of it. That 
means careful selection. Then it must 
be applied in the right amount at the 
right time in the right places. To 
meet these requirements demands a 
considerable amount of experience and 
knowledge. 

The head of the machine repair de- 
partment believes that under today’s 
conditions the lubrication of compli- 
cated precision machines cannot 
safely be left to the average operator. 
This viewpoint, again based on ex- 
perience, is admittedly contrary to 
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long-standing custom. Heretofore it 
has always been the duty of the skilled 
mechanic to take care of his machine 
and keep it oiled, cleaned, adjusted. 
Production machines are now much 
more complicated than ever before, 
and they require more skilled atten- 
tion. On the other hand, many of the 
men who operate them have recently 
come from all walks of life, and there- 
fore have had no previous experience 
with such equipment. They are con- 
scientious and hard-working, but for 
the most part they have had no time 
or opportunity to acquire the knowl- 
“ edge needed to lubricate and take care 
of their machines. Therefore, it is 
felt that this responsibility should be 
given to competent mechanics and 
oilers. 

It has not been possible to put this 
philosophy fully into practice. There- 
fore, some machine operators are re- 
quired to oil certain bearings or acces- 
sible moving parts. Lubrication of all 
important parts of the machines, and 
checking the quality and quantity of 
oil in reservoirs of hydraulic or pres- 
sure lubricated systems are handled by 
the skilled mechanics who comprise a 
division of the machine repair depart- 
ment at P&W Aircraft. 

Lubrication is, of course, only one 
of the kinds of maintenance attention 
that production machines mist receive 
in order to keep them in proper con- 
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No job of repairing or overhauling is too difficult for the machine repair department's shop to handle 


dition. Some wear and breakage are 
inevitable. Hence parts must be re- 
placed or reconditioned. Adjustments 
must be made. To keep precision ma- 
chines running 24 hours a day, seven 
days a week, and turning out products 
of the required quality, means fre- 
quent checking of many details. With 
such care there is no reason why ma- 
chines should not have almost indefi- 
nite life. 


Many Types and Makes 


This company is operating about 
6000 machines of approximately 75 
different types and makes. A consider- 
able proportion are high-precision, 
single-purpose machines. A _ goodly 
number are less highly specialized, but 
their output is held to very close 
limits. They may be commonplace, 
but it is just as important to keep 
them in operation as the other more 
specialized equipment. 

The machine repair department 
has the responsibility of keeping all 
production machines in first-class 
working condition. In this department 
there is a total of 225 men working in 
three shifts. The superintendent of 
the machine repair department reports 
to the chief tool engineer. Directly 
under the superintendent is a general 
foreman who directs the various sub- 
foremen. Owing to the nature of the 





work it has been necessary to divide 
the personnel of the machine repair 
department. into three major groups, 
based on the training and capabilities 
of the men. 

The oilers form one such group. 
These men work under a sub-foreman 
on each shift. Their duties are to see 
that the oil in the reservoirs of hy- 
draulic and pressure-lubricating  sys- 
tems is maintained at the proper level 
and that these systems are in good 
order. Lubrication instructions issued 
by the makers of the machines are 
carefully observed. Experience occa- 
sionally dictates some changes in these 
instructions but all such changes are 
discussed with the manufacturer, 
usually to the benefit of both parties. 

Another important group consists 
of mechanics who have had special 
experience or training on certain types 
of machines. Since the special-pur- 
pose machines are segregated by types 
in different areas, the mechanics who 
take care of them are assigned to the 
respective areas and usually work only 
one or two types of machines. A sub- 
foreman is in charge of the squad in 
each area on each of the three shifts. 
Duties of these squads consist of mak- 
ing adjustments and necessary repairs 
to the various machines and keeping 
them running. 

The third group is likewise com- 

(Continued on page 328) 
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AKE a good look at this gloating scoun- 
MAKING BATTERIES LAST 


drel . . . our evil enemy . . . the Axis. He’s HELPS STOP THE AXIS! 


smirking, but by conservation, you can help Keep adding approved water at regular 
s e : : : intervals. Most local water is safe. Ask us if 

have him scowling in double-quick time... yours is safe. 
‘ - Keep the top of the battery and battery con- 
As makers of the Exide-Ironclad Batteries tainer clean and dry at all times. This will 
assure maximum protection of the inner parts. 
used for power in so many material han- Keep the battery fully charged—but avoid 
excessive over-charge. A storage battery will 


° e last lo r when charged at its proper voltage. 
dling operations, we urge ve * oe 


Record water additions, voltage, and gravity 
readings. Don't trust your memory. Write down 


regular battery care. Fol- a complete record of your battery's life his- 
tory. Compare readings. 
low these four simple If you wish more detailed information, or have a 
special battery problem, don't hesitate to write to 4 
rules and Save to Win! Exide. We want you to get the long-life built into 


every Exide Battery. Ask for booklet Form 1982. 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia = 
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PREFABRICATED PIPING % rows: 2x processing 
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TUBE FITTINGS @ o%# 
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Expansion of facilities to achieve “Victory” production calls for 
tremendous amounts of piping to furnish Power... Fuel... Heat... 
Fire Protection... Air... Water... Lubricants to plants, bases, ships, 
planes and tanks. Grinnell Company enlisted before the shooting 
started! Our plants are delivering ever increasing quantities of vital 
war products. 

Descriptive literature on any Grinnell product will be gladly fur- 
nished. Grinnell Company, Inc., Executive Offices, Providence, Rhode 
Island. Branch offices in principal cities of United States and Canada. 
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Tveining and 
upgrading employees 


(Continued from page 70) 
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work. The worker is hired, and afte, 
the most cursory instruction is throw 
right into the production _battl 
Green, inexperienced, shy, and pos 
sibly “all thumbs,” the beginner hang, 
on until noon, or even until night, and 
then goes home whipped and dis. 
gusted saying to herself: 

“I can never learn to do that king 
of work. What do they take me fo; 
anyway?” The sad part is that she 
may not come back to work again at 
that factory. 

Our induction school was created 
to eliminate, or at least greatly mini. 
mize, our loss of new employees, by 
accustoming them, at least a little 
with what they will have to do. Since 
starting this new school, our tumover 
on new cmployees has dropped 30 per. 
cent. It is our sincere belief that it 
will be still further decreased as our 
induction school gains experience and 
momentum. 


“Older Girls” Make Good 


We can hardly expect the amazing 
good luck that we had with one of the 
dozen or so grandmothers who have 
joined our ranks of workers since wat 
was declared. In her own words, this 
“older girl,” who is now countersink- 
ing small pressure-gage parts, had not 
worked in a factory for 30 years. She 
tried hard all morning, but the work 
required the coordinated use of both 
hands and one foot. At noon she 
planned to slip quietly home and stay 
there. She was too old to learn new 
tricks, and that was that. 

By a strange coincidence, however, 
we held one of our inspirational war 
= rallies during the lunch 
10ur of that particular day. The grand- 
mother absorbed enough courage from 









this rally to fight it out. Today she is § 


rapidly developing the nimble-fingered 
agility that makes such work fun for 
the others who are doing it. She 
laughingly says, though, that if we 
hadn’t had that rally in her honor, she 
would not have stuck it out. The in- 
duction school will save the workers 


who start on days when we have no § 


rallies scheduled. 

With all the more or less temporary 
types of training and upgrading of em- 
ployees, our manufacturing engineers 
play, and will continue to play, a most 
important part. They do this by tum- 


ing out a steady flow of devices that } 


sometimes actually downgrade the job. 
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Today, when you look at the bear- 
ing symbol HYATT MADE IN U.S.A. 

. there's more to it than meets 
the eye. 

For years it has represented the 
users’ protection, a guaranty that 
the bearings were as good as sci- 
ence, skill, and experience could 
make them. It identified the best 
in bearing design and performance 
for automotive, industrial, agricul- 
tural and railroad applications. 

Now the symbol takes on added 
significance. It indicates that Hyatt, 
with its regular and wartime job, 
is ot peak output, harder at work 
than ever before; thet Hyatt Roller 
Bearings are serving everywhere 
in America...in the vitals of tanks, 
guns, ships and planes and the 
machinery that makes them... fight- 
ing against friction and for U.S. A. 
Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J. 


| H YATT roller BEARINGS 


job. 
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This, produces the .same_- practical re- 
sult as the upgrading of workers. For 


in either case the worker and the job 
CON y, must “intersect” for maximum output 
from the talent available. Hence, if N 


we“can move the job down closer to 
o- the. unskilled worker by mechanical 
COLLECTS THE W214 “ae or semi-automatic job simplification, 
then, our wartime output is increased 
the Same. as from an equal amount 

IIASA ZAAAUA CRUST O DEE | of cmployce upgrading 
Our search for workers who can be 
stepped. up never ceases. We have 
machine operators who a few months 
ago were sweepers; some showed prom- 
ise and were sent to trade school; 
others. were started right in on the 
machines. We constantly have our 
eyes. peeled for boys and girls with 
unusual training backgrounds and apti- 
tudes.. For example, a recent find was 
a lad who is a specialized - graduate of 
a Florida high school. He is bright, 
and his former schooling fits him 
idéally to be a candidate for our man- 
ufacturing engineering department. So % 
he is now at trade school for his “big 

chance.” 

Even under today’s strenuous de- 
mands upon our manufacturing per- 
sonnel—we are now shipping five 
times as much each month as we did 
= 1 | during the biggest month of 1929—we 
Sly Dust Filter for the General American Transportation Co., Sharon, Pa. continue the standard four-year train- 

: ing course for orthodox apprentices. 

It has been our experience that we 
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It's not only the dust you see but the dust you do not see that really save time -and money by send- 
does the harm. Even this fine, penetrating dust—invisible to ing every lad who ge pe appren-. 

ice-traini terial to the t . 
the naked eye—is caught by Sly Cloth Filters. (Only cloth can se ol f hg a peas exGuk= ate 
do this job.) shows up well in this prelimiriary 

training, he has a better chance of 
These cloth filters consist of flat bags held under tension completing his apprentice training. If 


he fails in this trade school check, we 


(patented) to keep them taut insuring minimum resistance to . 
avoid further waste. 


air flow and complete dust removal. The cloth is of high-grade, 
long-fibre cotton, woven to our special specifications. 








| 
Furthermore, Sly uses more filter cloth, hence gives you a Finding and training 
greater filtering capacity per sq. ft. of floor space than any | supervisors ' 
other filter on the market. A very important factor in these | (Continued from page 75) 


days of speeded-up production! | 
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A ialists in dust trol hall be gl 2 ' 
s specialists in dust control we shall be glad to analyz neh kak eee Wed 


your problem. Write us fully, please, so that we can give you division superintendent, coordinating 
complete information. superintendent (night shifts), super- 

visor, and section supervisor. ‘lwo 
More than 5,000 Sly Dust Filters in successful operation. divisions were made under each of 


these positions. The first included job 

duties and responsibilities; the sec- 

THE W. W. SLY MFG. CO. ond, individual aslennhe The first 

4755 Train Avenue Cleveland, Ohio stated what had to be done; the sec- 

ond, what qualities the supervisor 

must have to do the things set down 
in the first group. 

Two factors are important in this 
evaluation. In the first place, the 
breadth of the job is governed by the 
number of diverse functions under the 
jurisdiction of one supervisor. A de- 
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Tube-Turn Welding Fittings are 


built to Mand lhe Gaff at the turns! 











ASTER INSTALLATION WITH 
TUBE-TURN WELDING FITTINGS 








In the above assembly, Tube-Turn welding fittings 
are speeding up the erection schedule and _per- 
ae a compactness of piping impossible if 
andled any other way. Also, their uniform wall 
thickness makes aligning and welding quicker 
and easier. Note the five Tube-Turn fittings in 
this small piping section: (1) a 90° elbow; (2) a 
tee; (3) another 90° elbow; (4) a lap joint 
welding nipple; (5) a lap joint flange. 





It’s tough enough to hang on the board when a speed boat is making sharp 
turns along a zig-zag course, but add the perilous sport of water jousting—and 
the danger at the turns is doubled! 


Extra punishment occurs at the turns in industrial piping systems, too. 
That’s why it is safer practice to weld piping with Tube-Turn fittings. 
Tube-Turn fittings provide maximum strength, prevent leakage permanently, 
and practically eliminate maintenance costs. 


There’s a Tube-Turn fitting for every pipe welding need—the right type, || 
size and weight for every job. Insist on genuine Tube-Turn welding fittings || 
for longer life in your piping. 

Send for valuable data book and catalog. 


Tune Turns, Inc., Lovisvmie, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pit.sburgh, Cleveland, Tulsa, Houston, 
Los Angeles, Washington, D. C. Distributors in all principal cities. 


TUBE-TURN 


TRACE MARK 

















partment supervisor, for example, has 
control of fabricating, tooling, main- 
tenance, and planning. His job is 
broader than that of the section super- 
visor, who is responsible only for the 
output of his dozen or more men. The 
second factor is number of men for 
whom each supervisor is responsible. 

In the examination of each man 
by the psychologist at the time of 
selection for training, an evaluation 
was made to determine how satisfac- 
torily each trainee would fit into these 
supervisory categories. Again, some 
screening resulted at this point, for 
some were not considered suitable 
supervisor material. The clinical sum- 
mation of available information in- 
dicated into which level each trainec 
secmed to fit best. 


Foreman Status 


Seventy-five men were thus selected 
to constitute the initial group. They 
were given foreman status during the 
training period. Incidentally, they 
had widely diversified backgrounds— 
a demonstration, surely, that some- 
thing fundamental or basic had been 
instrumental in the selection, and 
that previous experience played little 
part. To cite a few examples, trainees 
included a die layout man, an in- 
spector, a sales supervisor, a tool de- 
| signer, a property clerk, a production 

scheduler, and a welder. Age limits 
: were not rigid. A check of 200 men 
=> trained and placed on the job indicates 


= | that 11 percent were under 25; 32 

FOR PLANT AND EQUIPMENT ~~ | percent between 25 and 30; 23 per- 

| cent between 30 and 35; 15 percent 

CONSTRUCTION AND MAINTENANCE between 40 and 45; and 10 percent 

over 45. 

AOD KEE oe : | Emphasis has been placed on our 

a | selection procedure, because the job 

of creating supervisors could not have 

ROEBLING RUBBER COVERED ROEBLING VARNISHED CAMBRIC been done so quickly had the group 

‘ WS AD CARES POWER CABLES not been able to absorb rapidly. The 
regular rubber on war orders, emer- save rubber wherever they can be . 

gency compounds for civilian use). specified and used. confidence born of past experiences 

| with psychological potential was fully 


justified by later performance. 
ne The particular kind of training 
given is indicated by the schedule 


ROEBLING RUBBER CORDS (Type S) ROEBLING CONTROL CABLE shown on page 74. The groups, ap- 
(regular rubber on war orders, emer- For alarm and signal system use. proximately twenty each, were alter- 
ease Seneers a Serene Se nated between classroom and shop. 


The first four weeks in the shop were 
devoted to what may be called non- 
productive jobs, or test projects on 
working with aluminum. These proj- 
ects, fourteen in number, consisted of 
such things as gunning and bucking, 
riveting, and removal of rivets. Test 
plates were used, and each man pro- 


4 
% Le S} 

Ms d fast i i kill 
Pro, gressed as fast as increasing ski 

ROEBLING “ EE 
Following the test-plate projects, 
the shop work consisted of actual pro- 
Jase ile WIRES AND CABLES duction on units going through the 
shop. At this stage it was helpful to 
alternate groups between class and 
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Safety for da nation at war... The Army on wheels, like the 
army in overalls, depends on “A.W.” Rolled Steel Floor Plate 


to prevent costly disabilities. Here is the right combination of 
underfoot protection and longest possible wear. “A.W.” Floor 
Plate is fire-proof, heat-proof, oil-proof, crack-proof. Cleans 
easily, drains easily. Installed with minimum of time and labor. 





ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS: CONSHOHOCKEN, PA. District Offices and Representatives :Philadelphia, 
New York, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, St. Paul, 
New Orleans, Pittsburgh, Roanoke, Sanford, N.C., St. Louis, Los Angeles, San Francisco, Seattle, Montreal. 


Courtesy U. S. Army 
Signal Corps 











To break the shipping bottleneck... 
750 new merchant ships in 1942... 
1,500 new merchant ships in 1943... 


That is America’s promise to the Vic- 
tory Program—and America is going to 
beat that promise. 


It calls for huge new shipbuilding 


facilities . . . thousands of plants to 
turn out ship parts and equipment— 
steel plates, ship fittings, propelling 
machinery. ; 

Low cost, controlled heat is essen- 
tial to all-out production. Light, compact 
equipment is vital for shipboard heating. 

Steam is universal for heating at sea 
because it requires less space and weight 
than any other heating medium. Steam, 
harnessed and brought under control 
with Webster Equipment, is fast, sure, 
safe and economical. 

In this war emergency, Ordnance 
production has first call on our facili- 
ties. But, we are still producing Webster 
Steam Heating Equipment for use 
wherever it will help the war effort. 

Essential repairs for Webster Systems 
are available on A-10 priority, under 
W.P.B. Emergency Repair Order P-84. 
Orders should be limited to actual needs. 


Warren Webster & Company, Camden, N. J. 


Representatives in 65 principal Cities 








shop. In that way, production was not 
hampered. 

Experience indicates that the use 
of such projects gives more satisfac- 
tory results than to begin at once on 
productive work. The initial group 
began shop work on an existing order 
considerably smaller than that for 
which this force was being trained. 
Some difficulty was experienced with 
quality, and the needs of production 
prevented shifting around to secure 
a varied experience. Progress was 
much more satisfactory with later 
groups with which the non-productive 
projects were used. 

All work noted on the training 
schedule, with the exception of 
“shop,” was conducted in class or con- 
ference room. Blueprint-reading _re- 
quired 40 hours. This, with “Ma- 
terials and Processes,” constituted 
what was known as technical lectures. 
An outline for a typical lecture ap- 
pears on page 74. 

“Conference” on the schedule in- 
dicates a series of leadership discus- 
sions aimed to acquaint the trainees 
with company policies and methods, 
and to inculcate the ideas and con- 
cepts of what a supervisor should be 
and should do. This was especially 
necessary because of the diversity of 
background, and, of course, most of 
the trainees had only a speaking ac- 
quaintance with the supervisory job. 
Each topic, if its length and import- 
ance warranted, was divided into sec- 
tions, and a short lecture was followed 
by group discussion. 

A great deal of care was devoted to 
the handling of this part of the train- 
ing program. The supervisor of train- 
ing acted as coordinator, and he, with 
functional heads in the company or- 
ganization, developed the topical out- 
line for each session. These outlines 
were then edited by a management 
committee, which included the lead- 
ing manufacturing line executive, the 
director of industrial relations, and 
the consulting psychologist. 

Conference leaders for the various 
topics were the functional heads who 
participated in the development of 
the outlines. A few sessions with the 
psychologist on the proper procedure 
in conference leadership greatly im- 
proved this part of the work. The 
shortness of time ruled out of the pic- 
ture any long and generalized course; 
the outlines for these conferences 
were, therefore, written in our own 
organization and directed immediately 
to the problems the trainees would 
face in their jobs as supervisors. These 
outlines were available to the trainees 
at the start of each conference, and 
notes could be added as desired. 

It was planned to grade each trainee 
on attitude and performance in con- 


ference, but this was not found prac- ' 


tical. 


Written examinations were, 


however, given at the conclusion of 
each section of the course. 


Since these conferences cover the 


company and the human relations ~ 
part of the supervisor’s job, they, with 
the shop work and the technical lec. 
tures, constituted the means of turn- 
ing a varied group into one witha | 
common point of view and a common 7 
method of attack upon the problems % 


of 


supervision they were to meet, © 


An outline of the conferences follows: 


I. The Company 


. History of the company 

. Financial structure 

. Activities, products, and _ plants 

. Directors and executive officers 

. Functional organization and top 


SAM AWN Re 


management 


II. Building the Working Force 


Requisitioning help 
Selection and hiring 
Induction of the new employee 


. Layoffs and clearances 

. Fitting the worker to the job 

. Assignment of tasks 

. Showing the worker how and why 


III. Securing Employee Cooperation 


% 


The foreman and his skill in hu- 
man relations 


. Meaning of industrial relations 
. Murray labor policies 
. History and background of indus- 


trial psychology 


. Explanation of the various tests 


used in the aircraft division 


6. Mechanics of handling grievances 


. Psychological aspects of handling 


grievances 


. Disciplinary action 
. Securing steward’s cooperation 
. Personal conflicts as they affect 


inefficiency on the job 


. Supervisor’s attitude toward the 


worker 


. The union contract 
. Some aspects of the NLRA with 


emphasis on the _ supervisor- 
employee relationship 


IV. Safeguarding the Working Force 


SLAM WN 


Medical services 
Plant protection 
Accident prevention 
Accident hazards 
Good housekeeping 
Fire prevention 

Fire fighting 


. Company liability 
. Compensation 


V. Standards Division 


. Functional organization and top 


2 
2 
> P 
+ 


management 


. Job descriptions and classification 


Job evaluation 


. Methods of payment 
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“Bearings, 
lubricant, To 
shutdowns. 
was a natu 
ing conditions was 
recommended. Results: 
shutdowns made only for periodic repairs .--P 
duction quotas boosted.” 
That's a typical report on lubrication problem, in 
a large er mill, solved by & S) i 
Engineer—one of 


ing as & eam 
atest battle of production. 








Whether it be a metal working problem to be 
answered - -° a processing formula to be revise 
_. , or power drag to be eliminated Sun's Doctors 
of Industry always stand ready --° willing - -- 
able to help you. Their services are yours to use for 
improving production _.. the products they have 
have been developed to maintain 


APANY, Philadelphic 


of the Sunoco News Voice of the Air—Lowell Thomas 


























































Yélir Scrapis, Needed 
to Finish Em Off 


Victory will do more than save our old world; it will 
bring a new and better world. Old products, old proc- 
esses, much of our old equipment will be obsolete. 
Progress will put some of our old equipment on the 
junk heap. Let’s write it off now, move it out, send it 
to the furnaces to be transformed into weapons for 
fighters. Millions of tons of scrap have been supplied 
by farmers and individuals. The main source of this 
vital commodity is now shifting to manufacturers, 
metal workers and service shops. Remember that 50% 
of every charge for our open hearth or electric furnaces 
is scrap. Every pound of scrap you can spare means 


two pounds of steel for bombs or planes or tanks. 


CONTINENTAL STEEL CORP. 


KOKOMO, IND. 











Planis at 
CANTON, KOKOMO AND 
INDIANAPOLIS 
TAL 
CONE nor 
ce | F 
. pear? STEEL CORPORATION 
354 I Sg ya 14 Styles of Stee! Roofing Nails Staples, Lown 
Gotes, Barb Wire end Siding, ond Fittings Fence, Wire Products 
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Company policy relating to pay 
Policy rélating to deductions 
Policy relating to vacations 


. Policy relating to illness 


VI. Planning and Scheduling 


. Planning and scheduling division 
. Production reports 
. Schedules 


Planning work of department 
Shop orders 

Bill of material 

. Material ordering 


VII. Materials and Materials Handling 
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Materials handling division 
Importance of reduced materials 
handling costs 


. Scrap and scrap procedure 
. Salvage 


VIII. Manufacturing Methods 


. Process engineering department 
. Routings and their use 
. Jigs and fixtures 


oor layouts and flow of work 


. Engineering changes and procedure 
. Methods improvement and _sug- 


gestions 


IX. Quality Control 


. Standard of quality 

. Inspection procedures 

. Cost and quality relation 

. Inspection fixtures and equipment 
. Causes of defects 


X. Cost Control 


. Standards division 
. Cost control report 
. The flexible budget 


XI. Maintenance of Equipment 


. Maintenance of machinery 
. Maintenance of tools 

. Maintenance of equipment 
. Maintenance of buildings 


XII. Waste Control 


. Handling of aircraft materials 


- (film) 


. Conservation of productive equip- 


ment 


. Conservation of utilities 
. Conservation of man-hours 


XIII. Better Methods 


. Necessity for and fundamentals of 


“better methods” and _ super- 
visor’s approach to problems of 
increasing productivity 


. Points to be examined in improv- 


ing an operation 


. Principles of motion economy and 


their application 


. Functions of the standards division 
. Murray time study principles and 


procedure 
Value and use of process and op- 
eration chart 
Major keys to increased produc- 
tivity 
Minor changes were made in the 
(Continued on page 172) 
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at Victory Efficiency... 


Repair with WWISULUY Gloss Block 


it’s Fireproof! It Saves Metal! It Insulates! Quick Delivery! 
IT SELLS AT PRE-WAR PRICES! 


ng 


ls Your plant must be maintained at top efficiency if 
you're going to “speed ’em for freedom”! 
If your windows are worn out and need replacing, 
INSULUX Glass Block are the logical, economical ma- 
terial to use. They will serve you well during the war 
—and years after. 


Glass Block daylight panels can be installed quickly 

C by any mason, using ordinary equipment. Little or no 
: metal is needed—a real aid to the war effort. 

Wood sash or louvres can be installed as part of 


Wood windows are installed in this INSULUX 

panel to provide ventilation. They could be 
easily replaced with standard-size steel sash later— 
without disturbing the glass blocks. 








the INSULUX Glass Block panel for ventilation. 

You'll get better light—well diffused, deep-reach- 
ing. Better insulation, too, which brings savings on 
heating and air-conditioning. Maintenance costs are 
very low. 

INSULUX is available for immediate delivery. Prices 
are still at pre-war levels. Mail coupon below for new 
book showing how to use INSULUX in all types of 
openings. Owens-Illinois Glass Company, Dept. 61, 
INSULUX Products Division, Toledo, Ohio. 





The completed INSULUX panel, transmitting 

ample daylight through prismatic block, 
which direct light upwards and provide even day- 
lighting without objectionable glare. 
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: OWENS-ILLINOIS GLASS COMPANY, Dept. 61 t 
GET THIS TIMELY INSULUX BOOK : INSULUX Products Division, Ohio Bldg., Toledo, Ohio. 
s Gentlemen: Please send, without obligation, free book “Alter- 
oe neva vn ond be = nate Construction Details” on use of INSULUX in old and new } 
INSULUX Class Block in old « § buildings with minimum metal. ' 
new buildings with minimum . : 
metal in installation. Mail cou- : Name : 
nm for your free copy. P| 
=e «Addr : 
5 ' 
; City. State. ; 
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JOHNSON BRONZE 


Pre-Cast Bearing 


Bronze 
on Steel 


PATENTED 


Ohe Strength of 
STEEL 
Che 
Bearing Qualities of 
BRONZE 


This combination of a high grade bronze 
alloy with strip steel provides a new and 
unusual bearing material. In sleeve 
type bearings it enables you to increase 


speeds and loads 


. . . to gain longer 


bearing life and smoother operation . . . 
plus greater resistance to shock and 


to wear. 


While Pre-Cast Bearing BRONZE ON 
STEEL was developed primarily for 
sleeve bearings, it also serves many 
other important industrial applications. 
For instance, it provides an ideal metal 
for stampings, washers or other flat 


pieces. 
available... 


For this type of service it is 
either plain or graphited 


... in rolls up to 400 feet in length... 
or as finished parts made to your 


specifications. 


Why not investigate the possibilities 
of using this new bearing material in 
your product? A request, on your busi- 
ness letterhead, will bring you complete 


information—Free. 


JOHNSON BRONZE 


Sleeve Bearing Headquarters 
5125S. MILL ST., NEW CASTLE, PA. 


Specs 





JOHNSON 
BRONZE 





(Continued from page 162) 


program as it progressed from the 
initial group of 75 to the last group, 
which began training in December, 
1941, and completed it in April, 1942. 
In essential details, the final program 
is that just outlined. 

Although the program has de- 
veloped a sufficient number of super- 
visors for the war work immediately 
at hand, more war work is anticipated, 
and then replacements will obviously 
be required. The upgrading program 
now in progress is designed to mect 
this need. 

The smallest operating unit in the 
shop is five or six men under the di- 
rection of a working group leader. 
These leaders will naturally be ad- 
vanced to section supervisors as needs 
arise. Some 200 group leaders are now 
engaged in working through the super- 
visor training program just outlined, 
and they receive exactly the same at- 
tention as the original groups with 
the exception of the shop work, which 
they covered in operator training. This 
training is on a purely voluntary basis, 
and there is a waiting list. Sudden in- 
creases in schedule requirements will 
not constitute a difficulty; enough 
trained group leaders will shortly be 
available to move up to the positions 
of section supervisors. 

The program has thus met the test. 
Today the 300 or so trainees are, with 
negligible exceptions, successful super- 
visors on the job. And the upgrading 
program provides insurance for the 
future. 





Preventing accidents 
in war plants 


(Continued from page 75) 





partment, for the people in it are 
amply able to do this for themselves, 
but it is important to point out that 
safety in a plant is inevitably tied up 
closely and intimately with health 
maintenance; and, because safety is 
frequently thought of as a matter of 
injured toes and fingers, attention 
must be called to this broader aspect. 
The provision of proper air, the pre- 
vention of dust and fumes in the 
breathing area of the worker, and 
many other aspects of health mainte- 
nance prevent the development of fa- 
tigue, and hence the likelihood of 
accidents. 

This impossibility of differentiating, 
functionally, in matters of safety be- 
tween the medical department and the 
safety department is recognized in the 
organizational means of cooperation 
between them. Although the medical 
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records are independent of the safe 
department, they are always available 
for consultation by the latter. In the 
consolidated medical record of each 
employee, for instance, entries in the 
diagnosis column indicate reasons for 
a call at the medical department. Fre- 
quent calls may be the basis for put- 
ting the record aside for the examina- 
tion of the safety director. 

An examination of this column will 
also indicate the accident-prone cases, 
and a knowledge of the type of acci- 
dent cases reporting from time to time 
forms a pointed reminder of the type 
of safety effort that should be cur- 
rently emphasized in the shop. 


Work With Each Other 


It must not be assumed, however, 
that the safety department is solely 
dependent upon notice from the 
medical department. The relationship 
is two-dimensional. The safety de- 
partment may be concerned about a 
condition in the shop and call it to 
the attention of the hygiene labora- 
tory for check, and safety precautions 
in the shop reduce calls on the medical 
department. 

Accident information emerging 
from this cooperation permits the de- 
velopment of a personalized safety 
program in the shop. A safety man’s 
office, to a large extent, must be in 
his hat. If safety situations are dealt 
with mainly in the office, then office 
work begins to loom too importantly 
in the program. With a daily knowl- 
edge of what is taking place in the 
shops, a visit and discussion with the 
supervisor is in order; chips may be 
cleaned away by hand instead of by 
brush, as it were, and a mutual basis 
for cooperation and understanding may 
be developed. 

The accident-prone worker is a prob- 
lem. Posters and visual means of edu- 
cation, while a vital part of safety, do 
not cure. But isolation limits the prob- 
lem. We are then in position to reach 
the worker directly and discuss the sit- 
uation on a man-to-man basis. If arms 
are a bit short for a given job, a transfer 
is in order. If the type of work affords 
too little variation to hold interest and 
thus leads to carelessness, a transfer to 
work such as maintenance, where tasks 
are more varied, may be the solution. 
It frequently happens that emphasis 
upon family responsibilities helps cor- 
rect a chronic case. The point to be 
emphasized is that there is no one so- 
lution, such as transfer, for the acci- 
dent-prone worker. A case frequently 
requires the closest cooperation of the 
safety and the medical departments 
and the supervisor. 

It is impossible to conduct this kind 
of program from a desk position. We 
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IT’S A FEAT OF 


BALANCE 


was only the beginning 
of the story of this hoist 


When one of our: representatives saw the 
picture of this ad he said, “Yes, this illus- 
trates our big point, the balanced arrange- 
ment of the motor and drum about the beam. 
But there’s*more to the Lo-Hed story in 
these timés than balance. Listen .. . 


“When. I see a customer, I don’t have to 
sell him on balanced design, all-spur gear 
drive, heavy duty hoist motor and all other 
features. The customer takes me by the arm 
out into the plant, points to a Lo-Hed and 
says, ‘See that Lo-Hed? Been running every 
day for 5 years... on three shifts now... 
not a cent for repairs yet.’ Then the cus- 
tomer sells me on a Lo-Hed.” 


We make no claim that a Lo-Hed will run 
for 5 years or 10 years without a cent for 
upkeep. But it is true that Lo-Heds are pre- 
cision built to last for years. It is true that 
they have an exceptional record for low 
maintenance. And it is true that they sell 
themselves to customers. If you need an 
electric hoist now, buy one that will be on 
the job years from now. Buy a Lo-Hed. 
Send for the 28-page Lo-Hed catalog today. 


Ui, att tetny 
2, * — — 


TM shelly 


AMERICAN ENGINEERING COMPANY \\ Sag ae 


The Lo-Hed Hoist Is Applicable To Any Monorail System dies ENGINEERING COMPANY 


2426 Aramingo Avenue, Philadelphia, Penna. 


There’s A Balanced Lo-Hed Electric Hoist For Every Purpose (1) Please send me your complete catalog of LO-HED HOISTS 


(CD Ask your representative to getin touch with me promptly 


Look in your Classified Telephone Directory under “A-E-CO " ae a 
LO-HED HOISTS” for your nearest representative ea 
Street Address_ 
== s State 


~ (Please Print Plainly) 


OTHER A-E-CO PRODUCTS: TAYLOR STOKERS, MARINE 
DECK AUXILIARIES, HELE-SHAW FLUID POWER 
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_.. Both Must Be Kept Open! 
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If you are manufacturing war material, or 
anything vital to the success of the war 
effort, you can get Mathews Conveyers to 
handle that material. Rely as usual on 
your Mathews Engineer. 














@ MECHANIZED SUPPLY LINES WITHIN THE SHOP 
have solved many war production problems. Where Mathews 
Conveyer Systems have been installed, not only have shop 
and assembly lines been kept open... they have been greatly 
accelerated ... machine-and-man-hour production has been 
improved ... worker fatigue has been reduced! Mathews 
Engineers are working every available hour toward the im- 
provement of American war production. 


MATHEWS CONVEYER CO. 
Ellwood City, Penna. 


MATHEWS CONVEYERS FOR MECHANIZED PRODUCTION 
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have a safety inspector for each shift. 
His job keeps him constantly in the 
shop. Workers are free to call him as 
he goes by; he is available to super- 
vision in the various departments as 
the needs for safety measures develop 
from day to day. 

One of the difficulties in keeping a 
safety program in good working order 
is the frequent failure of workers to 
use the facilities provided. Vents for 
removal of fumes or gases, for example, 
may be partially closed and thus lead 
to less efficient removal than is de- 
sirable. Any inflexible rule, such as 
discharge, is not the complete answer 
for a condition of this sort, but there 
are leaders in every group of workers, 
and it is the business of the safety 
man to know who they are and to cor- 
rect such situations by mutual under- 
standing. The safety man must thus 
be a salesman; he must operate so that 
both supervision and workers are will- 
ing to come to him. Safety has to be 
more than a tiresome necessity forced 
upon reluctant supervision and indif- 
ferent workers. 

Safety is a responsibility of super- 
vision, and it is not the function of the 
safety department to supplant,.or to at- 
tempt to supplant, this responsibility. 
If safety directives are forced on super- 
vision by the safety department oper- 
ating through top management, rather 
than on a basis of cooperation in the 
shop, an unhealthy condition is bound 
to exist. To create the impression that 
the — department always looks 
good and plant departments always 
look bad in every situation, immedi- 
ately destroys the effectiveness of the 
safety effort. It is important, then, 
for safety and supervision contacts to 
be man-to-man affairs, and not always 
solely on the subject of safety. 


Frequent Inspections 


Safety committees make inspections 
every ten days, cover our plant every 
two months. Two foremen, one mem- 
ber of the union committee, and the 
safety inspector acting as secretary in- 
spect a section of the plant in which 
no member of the committee is em- 
ployed. It is possible for friction and 
misunderstanding to develop at this 
point, for there is a perhaps natural 
feeling against outsiders coming into 
a supervisor's own department for ex- 
amination. However, the impartiality 
and objective character of committee 
reports over the three years they have 
been in operation have brought com- 
plete approval of this method of mak- 
ing safety inspections. 

These interdepartmental safety com- 
mittee reports are published monthly 
and sent to a plant mailing list which 
includes supervision and plant manage- 
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Check These Great 
One-Package Features 


Up to 33% Space Saved with one 
frame, one solid driving shaft con- 
struction. 


Overhang Cut as Much as 40%. 
Four solid supports assure precision 
balance . . . ease strain on vital parts. 


New Tri-Fit Design eliminates 2 sec- 
tion fits for more positive shaft align- 
ment, wearless and vibration-free 
performance. 


Splash-proof Motor standard equip- 
ment—100% designed for pumping. 


Easy-to-Get-at Casing simplifies stuf- 
fing box and waterseal gland inspec- 
tion. 
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ALLIS-CHALMERS 


MIC WAU EE-WISTONSIR 


AUGUST, 1942 


WHEN YOU BUY pumping equipment in 
wartime, it means — (1) getting top efficiency 
during the war emergency, and (2) getting longer life 
and increased economy for the post-war years ahead! 

That’s why you should know the full story about Allis- 
Chalmers’ new “one-package” Electrifugal Pumps. For 
here’s a line of pumps that are new all the way through 
new in 


— new in design . . . new in construction . . . 


performance. 

Listed at left are “5 Reasons Why” these pumps are 
able to give you this new kind of service. They are im- 
portant reasons, every one of them. They represent the 
type of design engineering that makes these pumps the 
most popular new pumps on the market. 

Important, too, is the fact that you can get these new 
pumps in sizes from 1/4 hp to 25 hp. 

For full details, call the pump engineer in the district 


office near you. Or write Allis-Chalmers, Milwaukee, Wis. 
A 1541 


aC a PEACE 



























































Can this 
© Automatic Bostitch Hammer 
| HELP WIN THE WAR? 


A 50% saving in assembly time ... faster work on the 
production front — more men and materials for the 
fighting front. 

This ingenious tool — one of over 700 Bostitch peace- 
time models for applying wire as a two-pointed tack or 
staple ...illustrates a vital fastening principle... speed. 

Speed! Applying building paper, insulation and 
shingles for cantonments... stitching two sheets of 
aluminum for a plane or steel and leather for a tank ... 
fastening two sheets of paper for filing ... assembling 
war materials of metal, wood, cloth... sealing shipping 
containers bound for the war zones... Bostitching 
gives you speed! 

Bostitch products ... staplers, stitchers, tackers and 
hammers...are committed to winning the war. So are 
Bostitch plants ... seven days ... three shifts. Can 
Bostitching help speed your work? Investigate. 
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Bostitch hammers... with auto- 
matic feed... accelerated drive... 
sink home heavy two-pointed tacks 
(34 to 4%" legs) with one blow... 
one hand... as fast as a wrist-flick. 
BOSTITCH, 70 Blackmore Street, 
East Greenwich, R.I. (Bostitch- 
Canada, Ltd., Montreal.) 
















BOSTITCH 


fedlene i belle, wil wire 


STAPLING - STITCHING - TACKING 
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ment. ‘They are in two parts—one deals 
with suggestions completed; the other 
with projects recommended but not 
completed when the report was issued. 
This latter group offers a means by 
which the safety department may be 
helpful to plant supervision. In fact, 
the cooperation of supervision with 
the safety department is the most im- 
portant single ingredient in a safety 
program. To yell safety constantly, to 
magnify small things of little impor- 
tance, to be critical rather than help- 
ful, are prize ways of failing to get this 
cooperation. 


Tell Details of Accidents 


A second monthly safety report re- 
cords each accident by date and de- 
partment and includes, in addition, 
cause of injury, its nature, and the 
recommendation of the safety depart- 
ment as to how such an accident may 
be avoided in the future. 

Posters, fortunately, have passed 
through the gory detail of a short while 
ago. We use posters, but they are not 
spread promiscuously over the plant. 
At each clock-card station is located a 
glass-inclosed bulletin board in three 
sections—one for notices posted by the 
local union, another for safety notices, 
and the third for announcements of 
general interest by management. 

The safety board is between the 
clock-card board and the bulletin 
board, thus symbolizing the fact that, 
in safety matters, the safety depart- 
ment is a contact between the plant 
and plant management. Exhibits on 
the safety board are changed every two 
weeks, and, in addition to posters, the 
board carries a single mimeographed 
“safety instruction sheet.” The latter 
serves to bring to the attention of 
workers matters of importance in the 
day-to-day life of the plant; the burden 
of the message is determined by the 
things immediately happening in the 
accident picture. One dealing with 
“horseplay” may serve as an example 
of these postings. 

An additional one-sheet publication 
entitled Facts is sent to the supervisors 
about every two weeks. The main idea 
back of it is to develop a feeling of co- 
operation; to stress the idea that main- 
taining safety is an important function, 
and that good safety is good salesman- 
ship. 

Safety is personalized as much as 
possible in these Facts issues. It must 
not be assumed that this practice takes 
the place of personal contact. It does 
not. It is only one aspect of the de- 
sire to develop and to foster the under- 
standing that efficient production is 
safe production. 

The primary reason why transfer to 
war work has not created basically new 
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Alzak* Aluminum reflectors retain their high 
reflectivity with surprisingly little attention. Of 
course they pick up dirt, like any other workers 
in dusty, smoky surroundings. But their smooth, 
hard Alumilite finish (process patented) makes 
cleaning easy and guards against scratching. 
Dust them off occasionally, or wash them with 
a mild soap and water. In some locations, where 


fumes and dirt conditions are bad, your Alzak 
*Registered Trademark 


ALCOA 











reflectors may need extra cleaning care. How to 
clean them is told in the booklet, “Instructions 
for the Protection and Maintenance of Alumilite 


Finishes and Alzak Reflectors’’. 


For copies of this booklet, and poster 


cards carrying similar reminder information 
for your cleaning squads, write ALUMINUM 


Company oF America, 2126 Gulf Building, 


Pittsburgh, Pennsylvania. 











ALCOA VALUMINUM 
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DEVOE 


WALLUSTRE [= 
PAINTS Jitu 


help to “keep ’em seeing — Monon 
step-up production 


SCIENCE HAS PROVED that properly painted walls and ceilings can im- 
prove seeing conditions—often as much as 62%—and alert, progressive 
management knows that better seeing conditions mean more produc- 
tion, better work. 

From Devoe’s famous research laboratories has come the new Extra- 
Hiding High Gloss Wallustre to help increase the light available in 
your plant — daylight or artificial — and to afford the protection 
against deterioration that only paint can insure. 

Your first trial will convince you that Wallustre Extra-Hiding really 
has these eight outstanding advantages: 


6. Brushes smoothly — easy to 
apply 
7. Ideal for spray application 


1. Amazing initial whiteness 
2. Stays white longer 

3. One-coat hides black 

4. Modern synthetic vehicle 8. Economical — high spreading 
5. Tough — long lasting rate 
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LELOTAN \iul] 
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Write today for descriptive 


2 If Se @ pamphlet WL-100n Devoe Wal- 
A . a | Mai Pai 
eo = / \ Law ustre Maintenance Paints. 
g ; . a Ne Y 
ek) 


: 


If conditions in your plant 
indicate a paint with high re- 
sistance to moisture, fungi or 
fumes, your Devoe Mainte- 
nance Representative can help 
you select the specialized type 
you need. 
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By improving sight with paint you help the National Safety 
Council’s drive to reduce accidents and conserve America’s vital 
manpower for war production. 


DEVOE & RAYNOLDS CO., INC. = 


The 188th year of the oldest paint-maker in America 
FIRST AVENUE AT 44th STREET, NEW YORK, N. Y. 
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safety problems in this plant is that 
workers, supervision, and the safe 
and medical departments have acoll 
oped a way of working together in 
which rules, while important and nec. 
essary, are not the whole show. The 
awareness of the kinds of accidents 
taking place, a knowledge of the acci- 
dent-prone workers, and constant con- 
tact in the plant between safety and 
supervision, looking toward the elim- 
ination of the causes of accidents, has 
made the problem of turning to war 
work somewhat a matter of routine. 
We do feel that the safety record at- 
tained is due in large measure to the 
cooperative, personalized basis upon 
which it is established. 





Safeguarding worker 
health 


(Continued from page 77) 





work of the medical department in de- 
tecting the early evidences of exposure 
to toxic substances. The multiplicity 
of manufacturing processes in which 
the potential hazard is present, and 
the constant development of new sub- 
stances whose toxicity is yet to be de- 
termined, make it necessary to shield 
the worker from the possibly deleteri- 
ous effect of the working environment. 
‘his task is the peculiar province of 
the industrial hygiene division of the 
medical department. 

Our industrial hygienists enter the 
shop departments and by the use of 
appropriate sampling devices study the 
concentration of toxic solvent vapors 
such as those from naphtha, benzol, 
or toluol. The analyses of air samples 
cletermine whether any potentia] men- 
ace exists to the health of the work- 
men. 

Where metallic lead or lead com- 
pounds are in use, the concentration 
of lead dust and lead fumes is investi- 
gated. Where radioactive elements 
are present, the amount of radiation 
is checked to prevent a possibly nox- 
ious effect. 

Dust samples of various types are 
studied and microscopic counts are 
made to determine the air concentra- 
tion of these dusts. A variety of urine 
determinations are made in the indus- 
trial hygiene laboratory. Some of these 
functions are anticipatory to the phys- 
ical examinations described; others are 
supplementary to the examinations. 
No effort is spared to avoid toxic ex- 
posure, and careful watch is main- 
tained by all the means at our com- 
mand, to detect the earliest signs of 
danger and to make the requisite cor- 
rections. Besides, definite advice is 
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The COACH 


... watches their health 
.. offers encouragement 
... bolsters morale 
... gives them "Pep Talks” 
.. instis the “Never Say Die" 


Spirit 


His Production Goal... 








EMPLOYEE SUGGESTION SERVICE for tapping the 
idea resources of your employees. See Page 205 


TOUCHDOWNS! 


FIVE PANELS 


Like a Football Team, 


a fhe: as. 


Your Workers Must be on Their Toes 


Your workers are in the toughest game in the history 
of the world . 


. and you can't keep them keyed up to the present 
War tempo month after month, without constant 
stimulation. 


Elliott Industrial Bulletin Board Service and Posters will 
supercharge the minds and energies of your employees 
with the constant realization that it's their fi oh, too. 
These dynamic messages will help to instil in your 
workers the incentive to win through at any cost. This 
Service, backed by thirty-one years of experience, 
gives you: 

FIRST: An attention-getting, up-to-the-minute news pic- 
ture — mailed daily. 


SECOND: Pithy, dynamic Displays — THINK-Stimula- 


ELLIOTT SERVICE CO., 


tors — on all phases of Production and Management- 
Employee relations, that will make your workers THINK, 
and REASON, and ACT. A partial list of subjects is 
shown on the left. 


THIRD: A medium for intimate, friendly messages and 
local news from Management on attractive, attention- 
compelling backgrounds. 


Many hundreds of successful Industrial Organizations, 
both large and small, are enthusiastic users of this 
service. Our editors, artists and consultants are special- 
ists in interpreting the emotions and self-interests of 
industrial workers. 


Send for explanatory folder which describes and illus- 
trates this tried and tested plan for keeping your work- 
ers keyed up to win. 


INC. 


219 East 44th St., New York, N. Y. 
Established 1911 


Cover every phase of the 


Production Front 
CURRENT NEWS PICTURE 


The magnet that attracts your workers 
to the Bulletin Board each day 


POSTER SUBJECTS 

Waste and Spoilage * Quality Produc- 
tion * Safety and Health ¢ Coopera- 
tion © Absenteeism * Good 
Housekeeping * Morale ® Self 
Improvement © Patriotism * Work 
Improvement * Teamwork 


VOLUME 100, NUMBER 8 - 


AUGUST, 1942 
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% In these days of short- 
ages we don’t need to know 
how to choose a new hoist 
—but how to use an old one 
more efficiently, and how to make it last longer. 
So—get busy with the grease gun! Where 
properly lubricated and maintained, many WRIGHT 
Hoists have given constant, trouble-free service for 
20 and 25 years. We have known other hoists to be 
so badly abused they wereruinedin two years. Your 
WRIGHT HOIST will last indefinitely if you treat it right. 
If your hoist is under constant use, as on assem- 
bly line work, inspect and lubricate it every month. 
If it is subjected to ordinary occasional service, 
then perhaps lubrication every three months and 
inspection every six months is sufficient. But keep 
your load chain well lubricated at all times. A 
lubricated chain will far outlast a dry chain. 


Conserve steel and maintain production sched- 
ules by regular inspection and lubrication. 


WRIGHT MANUFACTURING DIVISION 
YORK, PENNSYLVANIA 
In Business for Your Safety 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT, CONNECTICUT 





given on new plant layouts. In many 
instances, this advice saves duplication 
of cost in avoiding later changes which 
would otherwise be necessary to insure 
the health and safety of workers. 

Accident prevention is an ever-pres- 
ent obligation of industrial medicine. 
The survey of the working environ- 
ment and the detection and control of 
safety hazards are a function assigned 
to the safety division of our medical 
department. 


First Aid Training 


An activity which has always loomed 
large in industrial medicine is the 
teaching and practice of first aid. The 
impetus given by the war to the teach- 
ing of first aid is little short of phe- 
nomenal. It was inevitable that such 
impetus should find reflection in the 
rapidly growing interest of industrial 
workers in the subject. Advantage was 
taken to give widespread instruction, 
under the guidance of graduate physi- 
cians, to hundreds of workers. In one 
plant alone about 1500 have received 
training. Of these, about 400 have 
been assigned to first aid crews which 
are available for duty throughout em- 
ployment hours. 

The crews are a select group in re- 
spect to the amount of training re- 
ceived. All members have had the 
twenty hours of instruction of the ba- 
sic course and the ten hours of the 
advanced course. In addition all are 
enrolled in the nine-hour basic course 
for warden training. Beyond the for- 
mal courses, the members are required 
to meet for two hours each month to 
further their training. 

The current emphasis on first aid 
should not obscure the fact that train- 
ing in it preceded the present emer- 
gency by many years. The work of 
the assistant medical director in this 
field recently bore fruit with strikingly 
dramatic force when one workman, by 
the immediate and proper administra- 
tion of artificial respiration, saved the 
life of another worker who had suf- 
fered an electric shock of such severity 
as to cause cessation of breathing. 

Certain phases of the health pro- 
gram are assigned to the division of 
health conservation of the medical de- 
partment. A part of the duties of this 
division concern themselves with edu- 
cation and are, therefore, related to 
some of the departmental functions 
already described. However, these ed- 
ucational undertakings are of some- 
what broader scope and include the 
preparation of literature in the form 
of articles, leaflets, and posters; the 
preparation of special reports and their 
presentation before interested groups; 
delivery of lectures; individual confer- 
ences with employees who have been 
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This new precision grinding wheel “breathes.’ Millions 
of air cells cool. Result: 100% to 400% faster cutting 


p ASK FOR A 


EMONSTRATION 
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Copyright 1942 by A, P. DE SANNO & SON, INC. 


FIGURE THE EFFECT on your production of 
speeding up grinding from 100% to 400%. 
This new grinding wheel may do it for you, too. 

The principle of Por-os-way is new. The 
method of manufacture is new. The bond used 
is new. Instead of a “sandy”’ or compact struc- 
ture, Por-os-way is cellular and “stringy” like 
a sponge; contains millions of air cells which 
cool each grinding point between contacts. 

Por-os-way takes deeper cuts, breezing 
through .010” or more. It grinds from 100% 
to 400% faster. It increases production per 
man, per machine 2 to 5 times. And that’s 


not all. Por-os-way shows little tendency to 
load or burn the work. Use it on hard tool 
and die steels. It is hard, tough, holds its 
corner with very little dressing. 

On soft materials—copper, rubber, wood, 
plastics— Por-os-way is free cutting and does 
not easily load. Make a test! Write today 
for the booklet that “tells all’? about Por- 
os-way and that opens the way for the pre- 
scription of porosity, grade and grain best 
fitted for your job. Por-os-way wheels are 
not “stock”’ wheels. A. P. pz Sanno & Son, 
Inc., 520 Wheatland St., PHoENIXxvILLE, Pa. 


 POoR-O S-WAY a x“ RADIAC* PRODUCT 



































Front Nozzle can be 
pointed up, down and 
side-to-side, from 

within the cab. 





Ground Sweep 
stationary, discharges 
forward and down. 





Take a fresh approach to your in- 
dustrial fire problems. Look at the 
fire extinguishing facilities that 
have been developed for today’s 
fire hazards. 


For example, look at the threat 
of disaster that’s always present in 
airport crash fires: 

Hundreds of gallons of high-test 
aviation gasoline ... ready, at the first 
spark, to become a flaming inferno...and 
make rescue of the plane crew almost 
impossible. 

An engineered solution to this 
severe problem was provided in 
the Cardox Airport Fire Truck. 
Just as they have engineered many 
extinguishing systems for many in- 
dustrial fire hazards, Cardox engi- 
neers designed this Airport Truck 















































4 Playpipe Nozzles, on each side, 
attached to flexible hose, on reels. 


New Airport Fire Truck, Like Cardox 
Built-in Plant Systems, Brings Revolution- 
ary New Solution to Old FIRE PROBLEM 


to meet a specific fire problem: 
Rolling into the fire zone of a plane 
crash, the Cardox Truck knocks down 
the flames ...“cools out” fire to make 
possible quick rescue of the crew. 
Phenomenal as it is, the Cardox 
Airport Fire Truck is only atypical 
example of the Cardox approach 
to fire extinguishing. Cardox Fire 
Extinguishing Systems, using cold 
liquid carbon dioxide—stored at 
uniform temperature and eyo 
in large single tanks holding 500 
Ibs. to 125 tons of liquid CO.—are 


in use now in vital industries. 


Before fire strikes your plant, 
check into your hazards... and 
check with Cardox. Portfolio 1182 
is available to management. Write 
on your business letterhead, to: 


CARDOX CORPORATION . BELL BUILDING - CHICAGO 


District Offices in New York ° 
Atlanta . 


Kansas City . 





Detroit 


Pittsburgh ° Cleveland 


San Francisco . Los Angeles 
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absent because of illness; and the se- 
lection of materials of educational sig- 
nificance for distribution to the 
workers. 

A function of this division which 
has both an educational and a more 
immediately practical aspect deals with 
the improvement of the worker’s nu- 
trition. Literature has been prepared 
in the form of articles and food charts, 
and arrangements have been made at 
one of the plant cafeterias to provide 
a substantial, well-chosen lunch con- 
taining a good portion of the required 
minerals and vitamins at an appre-- 
ciable reduction of price. . 


Drink More Milk 


The interest aroused by the multi- 
plicity of agencies striving to teach the 
basic facts of human nutrition has had 
an already evident practical result. It 
was recently noted, after the issuance 
of a booklet on nutrition, that the 
sale of oranges from food wagons 
which made daily rounds at one of the 
Westinghouse plants, increased about 
300 percent. There was also a sub- 
stantial increase in the sale of milk. 

In addition, the division of health 
conservation concerns itself with in- 
vestigative work, which- has as its aim 
the improvement and maintenance of 
the worker’s health. The character of 
these investigations is revealed by two 
recently completed, one of which dealt 
with the incidence and duration of 
disabilities at one of the Westinghouse 
plants, and the other with the ef- 
fectiveness of oral vaccine in the pre- 
vention of upper respiratory infec- 
tions. An extended study on absentee- 
ism is now in progress. 

Beyond the educational and inves- 
tigative functions, this division en- 
deavors to promote programs that have 
been initiated at one plant, in other 
plants where similar programs would 
be of benefit. This is done by dis- 
semination of information concerning 
the activities undertaken and by the 
provision of required assistance. In 
addition, coordination and stimulation 
of health conservation activities fall 
within the province of this division. 
For example, two different plants are 
prosecuting detailed studies on ab- 
senteeism. The coordination of effort 
on these investigations, as well as the 
giving of due emphasis to any health 
conservation activities suggested by the 
studies, should yield more productive 
results at both points where the studies 
are under way. 

The programs of this division are 
planned so as to retain sufficient flexi- 
bility to render them adaptable to any 
given demand which the health needs 
of our workers may impose. 

Mention should be made of the 











Anaconda’s Central West plants still have unfilled capacity on 
magnet wire and coil production... for war work. In addition 
to these facilities, they have experienced personnel to help solve 
problems you might have with this phase of manufacture. 

Here is an opportunity to release your time so that it can be 
devoted to other important problems. Our sales offices, located 
in all principal cities, are near you. Call 
today. A representative will be glad to pA 
discuss your problem. 

GENERAL OFFICES: 25 Broadway, New York City This fomilior trade-mork 


CHICAGO OFFICE: 20 North Wacker Drive symbolizes the best ef- 


agen os forts of medern h 
Subsidiary of Anaconda Copper Mining Company ae 


Sales Offices in Principal Cities 


-umee 
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These Improved Insulations 
Are Now Available 
Nylon — Vitrotex —and Formvar 


The commercial development of Nylon 
and Vitrotex insulations is in part the result 
of Anaconda research . . . research that 
continues with redoubled effort produc- 
ing new products for war work. Of course, 
when peace comes, the benefits of this re- 
search will be ready for industry everywhere. 

42262 


- wireand cole 
ANACONDA WIRE & CABLE COMPANY 
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American . MdnoRail “Overhead 
Handling Equipment will elimi- 
nate delays in your “produc- 
tion — from unloading raw ma- 
terials to loading your finished 
products. In every operation 
where handling is involved, 
American MonoRail Engineers 
have been able to speed up pro- 
duction by eliminating delays, 
relieving skilled labor from lift- 
ing and carrying, reducing ac- 
cidents, conserving energy and 
increasing efficiency. 


Simple MonoRail loop provides quick 
handling through heat treat operations. 


American MonoRail Systems are 
playing a vital part in speeding 
up production in hundreds of 
plants engaged in war work. 
Supplied for manual, electric 
or automatic operation. There is 
no interruption during installa- 
tion. Call in an American Mono- 
Rail Engineer — he will show 
you how it can be done in your 
plant. 


re 


i 
———— 


4 
* 


WRITE FOR Blue Book 
illustrating hundreds of ee Ss i 

MonoRail installations Special crane swivels on one end—telescopes 
on other to serve 4 furnaces. 





THE AMERICAN MONORAIL CO. 


13114 ATHENS AVENUE * t CLEVELAND, OHIO 
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provision of adequate medical care for 
women workers, a necessity that is be- 
coming more and more acute because 
of the growing employment of women 
in industry. In our opinion, the facil- 
ities provided should be separate from 
those for male workers; consequently 
we arrange for such a separation of 
services. Our experience indicates that 
the increased expense is justified. 





Teaching wives to 
pack good lunches 


(Continued from page 81) 
A 





chocolate. milk! This is a healthful 
lunch, and would suit the taste of the 
brawniest wage earner. 

Nor are these “dinner-table” foods 
impossible to pack in a lunchbox. 
They are foods for real meals, not 
snacks, and that is the point of the 
drive—workers must have _heartier, 
more varied lunches, and to provide 
them wives are advised to pack and 
serve foods in paper food containers. 

With the latter it is now possible 
to carry foods that previously never 
were found in lunchboxes. Generally 
speaking, hot main dishes and soups 
are carried in vacuum bottles and 
served in “hot-drink” paper cups; 
salads and puddings in waxed paper 
containers with lids; and cold drinks, 
either carried in vacuum bottles or 
bought on the premises, may be served 
in paper cups. Paper containers are 
welcomed by plant managers who pro- 
hibit glass or other types of containers 


for fear of accidents or sabotage. An 


added advantage is that paper cups 
and containers are thrown away after 
use, so a worker has only his lunchbox 
and vacuum bottle to carry home at 
night. The housewife has no dishes 
to wash and need only clean and air 
the lunchbox and vacuum bottle. 

Rules’ devised to tell women how to 
plan aad pack a “Five-Star Lunch” 
are reproduced in one of the exhibits 
on page 81. The most important 
point taught is that a good lunch must 
be planned, and equipment for it 
bought in advance. If this is done, the 
lunch can be packed in a jiffy. 

In the lunch suggested here, for 
example, strawberries may have been 
served for supper. The housewife plans 
to have some left over and stores them 
in a paper container with a lid in the 
refrigerator. Enough biscuit dough is 
made for both meat pie and ‘strawberry 
shortcake. Before cooking vegetables 
for dinner, some are set aside, raw, in 
paper containers, ready to be made 
into salad for the next day’s lunch. 
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To facilitate packing, lousewives 
gre advised to store all equipment— 
including paper drinking cups and 
aper food containers with lids, which 
are bought at low cost in quantity, 
and conveniently stacked one inside 
the other; vacuum bottle; and metal 
or fiberboard lunchbox—in one sec- 
tion of a cupboard where they can 
be easily and quickly reached. In 
other words, plant managers, Cooper- 
ating in this drive, are trying to get 
women to plan lunches as efficiently 
as the managers run their depart- 
ments in the plant. 

Those who may protest that lunches 
are “not important” illustrate the 
precise reason why lunches were 
chosen as the objective of the Bridge- 
port campaign. According to nutti- 
tionists, the ordinary lunch should 
supply one-third of the day’s needs. 
The worker’s lunch, however, deserves 
special attention because it comes in 
the middle of the working day, when 
the worker’s need for fuel and energy 
is greatest. 

To top this situation, the worker's 
lunch has been glaringly neglected. A 
preliminary survey in _ Bridgeport 
showed the majority of the city’s more 
than 75,000 workers carry their 
lunches to work, since plant feeding 
arrangements were found inadequate 
to meet the city’s great influx of 
workers; and that their lunches, like 
those of workers elsewhere, consisted 
principally of sandwiches, soft drinks 
or coffee, pie or candy. 


Food for Fighters 


Athletic coaches need no_nutri- 
tionists to warn them against such 
diets. Coaches call these foods 
“starter” foods, but not “‘fight-to-the- 
finish” foods. They load training 
tables, not with sandwiches, but with 
meat, fruits, vegetables, and milk. 
Nor does the Army, which carefully 
supervises soldiers’ meals because it 
wants a healthy, vigorous fighting 
force, fill mess tables with sandwiches. 
Soldiers, too, have meat, potatoes, 
vegetables, fruit, milk. Only workers, 
many of whom have been rejected 
by the Army for poor health and 
need, therefore, specially wholesome 
foods, eat haphazard “‘snacks” in the 
middle of the working day. 

In emphasizing a balanced meal 
for the lunchbox, the Bridgeport 
leaders are the first to break away 
from the notion that has lately be- 
dazzled many industrialists—namely, 
that vitamin capsules dispensed to 
workers will suffice to improve work- 
ers’ health and raise their production 
levels. The Committee on Nutrition 
in Industry of the National Research 
Council recommends “as the first 
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This view shows the 
extreme accessibility 
of the R & M hoisting 
mechanism, which 
may easily be with- 
drawn when cover is 
removed. Note also 
the compact design 
that reduces head- 
room and provides 
moximum strength. 
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The Timken Roller Bearing Company — striving for speed as well as precision 


—keeps war production rolling at a record rate with 9 R & M Hoists. 


This 5-ton model in the Timken plant—mounted on an R & M Motor-Driven 
Trolley —is dipping a 5300-Ib. bearing in a slushing tank, while 8 others are making 
quick work of equally exacting lifting and conveying jobs. 

R & M All-Steel Hoists—ranging in capacity from 1000 to 15,000 lbs.—are speci- 
fied by production men for many reasons. They’re all stee/ from track to hook; they 
handle loads from any angle, with perfect balance; they’re precision-built to give 
years of efficient service—with minimum maintenance. 

Whatever your hoisting problem, “take it up” with R & M! Our expert repre- 
sentatives will help you find the solution. Call the nearest R & M sales and service 
office, or write us at the factory. 


ReM HOIST & CRANE SALES AND SERVICE 
Pe eee 364 Broadway Cleveland. .352 Rockefeller Bldg. New York 
ee aa 319 Walton Bidg. Se ss bete sean 1100 Cadiz St. _ Philadelphia. . 
Baltimore, Lombard & Concord St. Se 1420 16th St. Pittsburgh 
«i .keh een 55 Long Wharf _Detroit..... 2921 E. Grand Blvd. 


MOTORS © FANS ¢ MOYNO PUMPS e« 


2005 Delaware Ave. 
Chicago... .2400 W. Madison St. 
Cincinnati......... 418 New St. 


Houston. .3715 Harrisburg Blvd. 
Jacksonville... .305 Bisbee Bldg. 
Newark..........700 Bergen St. 


Seattle 


Montreal. ...Lyman Tube & Supply Co., Ltd. 


ROBBINSs.sMYERS-Inc. 


HOIST & CRANE DIVISION 


SPRINGFIELD, CHIO 


FOUNDED 


OFFICES 


200 Varick St. 
.. 401 N. Broad St. 
... H. W. Oliver Bidg. 
San Francisco, 116 New Mtgmry. St. 
216 Walker Bidg. 
Syracuse... .204 State Tower Bldg. 
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Unusual applications of Du- 






more Precision Grinders are 
daily occurrences in tool rooms 
and machine shops. Here, for 
instance, a Dumore No. 77 
with external quill is grinding 
down a heavy duty clutch face. 
Flexibility, plus delicately con- 
trolled accuracy ... to .0001” 
...is responsible for surprising 
























savings in labor costs ... elim- 

ination of delays and reduction of spoilage on grinding 
jobs, internal and external. Mount Dumore Grinders 
on lathes, shapers, milling machines, or other machine 
tools .. . modernize your old machinery . . . increase 
the efficiency of your new equipment. Whether your 
grinding problem is a delicate finishing operation or 
heavy hogging work, there is a Dumore Precision 
Grinder to fit your needs. Get all the 
facts at once. Call the Dumore Industrial 
Distributor in your city or write, today. 


THE DUMORE CO., Dept.412-H, Racine, Wis. 
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and most important step , . . to im- 
prove the nutrition of defense workers, 
the provision of diets of natural foods 
rich in all essential food factors.” The 
American Medical Association is vehe- 
ment in endorsing this policy. 

Vitamin concentrates, scientists 
generally advise, may be used in emer- 
gencies to correct specific glaring de- 
ficiencies. But they are not sufficient 
to improve general health. Experi- 
ments have shown that workers need 
all vitamins, some of which, known 
to be in food, have not been isolated 
and produced synthetically; that, in 
addition, they need calcium, iron, 
protein, and many other elements. 

At little or no cost, and at an in- 
crement in good will, industrial plants 
can help educate the wives and 
mothers who are responsible for the 
food men eat. How to plan, buy, and 
cook food are the three essential in- 
gredients of any such campaign. In 
Bridgeport, this education has been 
focused on thé lunch. What women 
learn about the lunch may then be 
easily applied to every other meal. 

“Better nutrition for workers means 
better production.” In Bridgeport in- 
dustrial leaders realize this is no idle 
phrase. They have taken the first 
step to change those words into tell- 
ing facts and figures. 





Conducting a war 
production drive 


(Continued from page 85) 





“Personalized” posters were one of 
the committee’s ideas. The underly- 
ing aim is to appeal to the men 
through the use of faces and scenes 
already familiar to them. Some of 
the posters are reproduced to illus- 
trate this article. The men shown in 
them are members of the committee 
itself. They are signed by the subject 
and presented with appropriate cap- 
tions, chosen by the committee. The 
posters are displayed on departmental 
bulletin boards. Another series of 
posters utilizes actual photographs 
taken in the plant with drawings of 
battle scenes to dramatize the idea of 
the plant’s contribution to the war 
effort. 

When the committee got ready to 
devise a production chart, or “score- 
board,” it chose ‘a target as its theme, 
flanked on the left by a soldier on 
the fighting front and on the right by 
a production soldier. This sym- 
bolizes the importance of complete 
support of the men on the firing line. 
Incidentally, the production soldier is 
one of our own employees. 

This large chart was erected just 
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Besuwes making files of inherently high filing efh- 
ciency, Nicholson has developed numerous aids to 
enable machine-shop managements and workers to 
bring out that efficiency. 

The Nicholson Wall Chart — portion of which is 
reproduced above — is one. In addition to serving 
as a convenient tool-room guide to The right file for 


the job, so far as shapes, 
cuts and sizes of the more 
generally used files are 


concerned, this Chart 

$ ¥¢, constitutes a valuable 

; > basis for ‘“‘classroom” 
“ training. 


These employee 
“school”’ sessions are 
usually presided over by 
a shop superintendent or 
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foreman. And from their extensive studies of in- 
dividual filing problems, Nicholson service engineers 
themselves have delivered educational talks before 
such groups. 

Elementary literature on filing and technical bulle- 
tins on the features and uses of special purpose files 
are also available. 

If you've a training auxiliary or program in which 
we can be of help with any of the aids indicated 
above, write us about it. For your file needs—and 
practical help on file purchases — contact your mill- 
supply house. 


NICHOLSON FILE CO. ¢ PROVIDENCE, R. I., U.S. A. 


(Also Canadian Plant, Port Hope, Ont.) 


SAVE MAN-HOURS through the proper use of files . . . through 
The right file for the job ... and through the highest quality 
files made—Nicholson and Black Diamond. 

















































GREEN HANDS 


perform production “miracles”! 











i Even new-trained workers can get high, 
uniform output from finishing ovens 


i tri een called 
Fcetth Recher Tempescture Control. EVER before have industries been ca 


upon to produce on today’s vast scale, 
with such a high proportion of inexperienced 
employees. Yet, virtual production “miracles” 
are being performed daily, because of instru- 
mentation that enables “green hands” and 
“old hands”, alike, to produce smoothly, ac- 
curately, at record speed ! 

Through Foxboro Precision Measurement 
and Control Systems, operation of many most- 
exacting processes is reduced to simple rou- 
tine. Accurate measurements of process con- 
ditions — clearly indicated at all times — give 
exact guidance to the operators. Continuous 
records aid both the operators and supervi- 
sors. And fully automatic control on many 
jobs produces quality and quantity of output 
that’s impossible with manual control. 

Learn how Foxboro Instruments can relieve 
your “green hand” troubles on any operation 
requiring controlled Temperature, Pressure, 
Flow, Humidity or Level. Write us your 
specific problem. The Foxboro Company, 
24 Neponset Ave., Foxboro, Mass., U. S. A. 


OX BOR 


Reg. U.S. Pat. Off. 


MEASUREMENT AND CONTROL SYSTEMS 


_ In aviation gasoline plants, Foxboro Con- . 
| trol Systems enable operation of entire 
processes from a centfal control room. 
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inside the main gate where everyone 
entering the plant can see it. Dail 
production progress is measured by 
the scale on the target and marked by 
electrically illuminated tracer bullet 
fired from a gun. The bullet rests 
at the mark indicating production 
for the week at the close of the pre- 
vious day. 

To impress all beholders with the 
importance of the chart, the com- 
mittee staged an unveiling ceremony, 
A large and enthusiastic crowd heard 
an inspirational talk by Ray Millhol- 
land, chief of the technical unit, War 
Production Drive Headquarters. The 
Rochester Ordnance District, the ci 
government, and the United Steel 
Workers of America were represented. 
Prizes for suggestions were given out 
by Councilman Frank. 

That about completes the descrip. 
tion of the committee’s major activi- 
ties from the inception of the drive 
to the date of this writing. ‘The 
committee originally set as its goal a 
40 percent increase in production over 
pre-drive levels. Thus the committce 
hoped to go Donald Nelson one bet- 
ter in his request for a 25 percent 
increase in output. The committce 
realizes that this goal cannot be 
reached, except with the aid of ad- 
ditional facilities, some of which are 
currently being installed. The com- 
mittee and the management are con- 
fident, however, that production will 
reach the maximum that can be ex- 
pected with present facilities and 
manpower. 

Has the committee made mistakes? 
Yes, it has made some recommenda- 
tions which, under ordinary condi- 
tions, would not be carried out. The 
management, however, has had the 
courage to allow the committee to 
go ahead and make its mistakes. As 
a result the committee is becoming 
more carcful and the mistakes are 
becoming fewer. 


Is Plan Successful? 


The real question is: “Has the 
labor-management committee idea 
proved practical in our plant?” A 
quite sufficient answer is found, we 
believe, in the fact that in the first 
30 days of its operation the drive in- 
creased production 14 percent in vol- 
ume, and man-hour output 87 per- 
cent. During the month of May 
employees submitted 230 suggestions, 
80 of which were found practicable 
and put into use. 

First prize, a $100 War Bond, was 
awarded to an employee who sug- 
gested a better method of checking 
patterns. His plan has definitely in- 
creased the efficiency of his depart- 
ment. Another worker won a special 
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Your FOREMEN are the First Line of Attack 
on the Production Front. Your Foremen can make 
or break your company, especially when there 
are many green workers and when production is 
at its peak. 

But the Foreman's job is not easy. To be effective 
today, he should be well coached in all of the 
following phases of management: 


. Handling People 

. Control of Costs 

. Waste Reduction 

. Maintenance of Quality Standards 
Prevention of Accidents 
Organization Relations 

. Training and Instructing 

. Practical Job Relations 

. Improvement of Methods 

. Self-Improvement 


ecw aonunevwawhnr = 


Even your best Foremen need constant review on 
these subjects. Your newer, or your more back- 
ward men, should be drilled in them constantly, 


ELLIOTT SERVICE CO., 


yy “How can | increase 
+ the EFF 


FOREMEN?” 







VENESS 






of 
ee 







if they are to be effective in this All-Out War 
Effort. 


You can get this information for your Foremen at 
a few cents each per week by subscribing to 


MANAGEMENT INFORMATION. 


MANAGEMENT INFORMATION is a weekly 
4-page bulletin edited by Glenn Gardiner and a 
group of practical operating executives who are 
facing vital industrial problems every day. They 
discuss the Foreman's job in relation to the above 
subjects in an understandable way. 


Thousands of progressive companies have been 
using this service for years as a “tool’ to help 
their department heads, supervisors, and Fore- 
men improve their production performance. 
Many are using it effectively as a follow-up for 
their Job Instructor Training Programs. 

If you are an executive we will be glad to send 
you a descriptive folder and sample copies so 
that you can see for yourself how clearly, inter- 
estingly and forcefully these Production Bullets” 
get the messages across. 


INC. 


219 East 44th St., New York, N. Y. 


AUGUST, .1942 


Established 1911 
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Whatare NE steels? 


Some Questions and Answers on 


New National Emergency Analyses 


‘National Emergency (NE) Steels 


are a series of new alloy analyses, de- 
veloped, at WPB's request, to supplant 
standard steels of rich strategic alloy 





content. These new analyses are recom- 
mended by WPB as alternates for pres- 
ent nickel, chromium and chrome nickel 
constructional alloy steels. 


What is the Purpose of NE Steels? 


Extensive substitution of NE grades for 





present standard analyses will ‘‘stretch”’ 
our supply of critical nickel and chro- 
mium. Greater use of manganese and 
moly will help speed alloy steel produc- 
tion and deliveries. WPB states that 
“NE steels and certain others containing 
less, or no strategic elements will soon 
be only steels available’. You are urged 
to change as quickly as possible, to be 
prepared when present standard analy- 
ses are cut off. 


What are NE Analyses? 


A list of present standard al- 





loy “specs” and recommended 


NE alternates, showing chemical com- 
positions, may be obtained by mailing 
the coupon below to Peter A. Frasse 


and Co., Inc. 


How About Physical Properties? 


Extensive tests are now being made on 





NE grades, results of which will be fur- 
nished on request. Conclusive data will 
be published as soon as sufficient tests 


are accumulated. 


When Will They Be Available ? 


Test heats have already been melted by 





most alloy mills. Frasse will stock NE 
grades as fast as mill rolling schedules 
permit. Details will be furnished short- 
ly. Peter A. Frasse aud Co., Inc., 17 
Grand Street, N.Y .C. (Walker 5-2200) 
* 3911 Wissahickon Ave., Philadel- 
phia, (Radcliff 7100 - Park 5541) + 

50 Exchange Street, Buffalo 

(Washington 2000) + Jersey 

City, Hartford, Rochester, 


Syracuse, Baltimore. 


FRASSE Mechanical STEELS 


SEAMLESS STEEL TUBING 
DRILL ROD 
COLD ROLLED STRIP AND SHEETS - 
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PETER A. FRASSE AND CO., INC., 
Grand Street at Sixth Avenue, N. Y. C. 


ALLOY STEELS - 


Gentlemen: 


Name 
Firm _ 
Address 


0 


Please send me, without obligation, a list of recommended NE 
steels and their chemical compositions. 


- COLD FINISHED BARS 
- WELDED STEEL TUBING 
STAINLESS STEELS 
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prize for a rousing poem which the 
committee is using as the theme for a 
poster. In general, all the production- 
increasing and quality-improving ideas 
accepted have proved to be of practi- 
cal value. For bringing them to the 
fore, the committee unquestionably 
deserves all the credit we can give it, 


Post-War Readjustment 


One cannot help reflecting a bit on 
the implications of this committee 
idea as it unfolds. ‘True, there will 
be plenty of time to debate post-war 
readjustment after the war is won. 
Yet one can ask whether it is not 
possible that the same idea of co- 
operation, involving labor, manage- 
ment, and government, may not some 
day prove to be the means of solving 
many of our post-war problems. [| 
leave the question with you as I know 
that each of you is as concerned 
about the answer as we are. 





Teaming workers 
with rides 


(Continued from page $7) 





cach one of our workers, as follows: 


1. Plain red, round head—uses bus 
or street car. 

2. Red with white dot, round head 
—walks or bicycles. 

3. White with black cross, round 
head—trides in another’s car (not al- 
ternating) or motorcycle. 

4. Orange, flat head, }-in. diameter 
—drives and does not carry passengers. 

5. Pink, flat head—carries or will 
catty passengers. 

6. Yellow, flat head — alternates 
with others in driving to and from 
work. 

Employees represented by the fust 
three tacks have their transportation 
problems solved for the moment. 
They cannot assist others. ‘There is 
no need to show their badge numbers 
on their tacks, so the small round- 
head variety is used. 

Orange, pink, and yellow tacks, 
however, represent employees who are 
in position to help others—which ex- 
plains why the plan calls for large 
flat-head tacks on which badge num- 
bers can be written. 

Badge numbers alone are not 
enough, however, to tell the whole 
story. It is also necessary to show 
which shifts the employees are on. 
This is done by printing the badge 
numbers in different colors: 


1. Black—first shift—7 a.m. to 
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NOT ONLY is McQuay furnishing 
specialized heat transfer components 
for war planes, naval vessels, motor- 
ized units and cantonments... but 
standard McQuay Heating-Cooling 








AND SPEEDING PRODUCTION 


equipment is speeding Production on 
the Industrial Front. + If you have a 








heat transfer problem, look toMcQuay } 
for the answer. * McQuay Inc., 1620 | 


N. E. Broadway, Minneapolis, Minn. 
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HOSE CLAMP COUPLING 


Hansen Push-Tite compression type hose clamp 
coupling consisting of hose clamp socket and plug 
is the most popular hose coupling on the market 
today Unlike ordinary hose couplings the Hansen 
Push-Tite grips like a terrier on the inside of the 
hose as well as on the outside, yet they do not 
tear or cut the hose... They are unusually neat 
trim and snug and can be installed in far less 
time and with much less effort. Stem supports 
hose at connection, prevents it from bending and 
prolongs the life of hose. 


Hansen Push-Tite hose couplings can be used 
many times over, no extra parts or replacements 
are needed. It is merely a matter of screwing stem 
in or out of hose in order to attach or detach 


Write for free catalog on Hansen Industrial Air Line equipment 


* Hansen 


MANUFACTURING COMPANY 
Industrial Air Line Equipment 
1786 EAST 27TH STREET 
CLEVELAND, O. 


HANSEN Push-Tite . ~ 
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4.30 and 5.30 p.m., also any other 
workers starting between 5.45 and 
7.45 a.m. 

2. Red—shift 2(a)—4.30 p.m. to 
2 a.m. 

3. Brown—shift 2(b)—5.30 p.m. 
to 3.30 a.m. 


4. Green—office employees who 
start at 8 a.m. and stop at 4.30 or 
5 p.m. 

Commercial map tacks are used. 
Heads have to be slightly abraded to 
take the ink. Best pen to use is a 
Speedball C-6. 

Badge numbers show departments. 
For example, 2-89 denotes an assembly 
worker. ‘The 2 is written above the 89 
because the tack head is round and 
the numbers fit better that way (see 
illustration on page 87). If the 89 
were underlined it would indicate 
that the employee had answered “yes” 
to “If there were a special bus run- 
ning at the proper times, reasonably 
close to your home, would you use it?” 

The letter A under the number 
means “tires in good condition, will 
last 12-14 months, 10,000-12,000 
miles; B, medium condition, 8-10 
months, 6,000-10,000 miles; C, poor 
condition, so cannot be expected to 
stand up long. 

The area of the small large-scale 
map is outlined on the main map. 
The plant is located with a black dot 
and concentric circles are drawn to 
show distances. The round-head 
tacks are all placed on the main map. 
Where the flat-head tacks on the 
auxiliary map crowd one another, they 
are placed as close as possible to the 
home location. 

Those who desire to arrange a ride 
in another’s auto are mostly those 
whose tires are nearly done for or 
who wish to alternate in use of cars. 
They study the map and find the 
badge numbers of those who drive in 
from their territory, who have good 
tires, and work the same hours. If 
they are unable to make man-to-man 
arrangements, they apply to the per- 
sonnel department for assistance. If 
the latter becomes necessary, their old 
tacks are replaced by white flat-head 
tacks. The white tacks are also used 
when there is an anticipation of a 
need. 

Thus a complete visual presenta- 
tion is made of the entire transporta- 
tion problem of all employees. It 
shows the best routes to be used for 
special buses—either company buses 
or, more likely, buses arranged for 
with the local transportation com- 
panies and possible to be used in 
conjunction with other nearby plants. 
Over 85 percent of the employees 
evinced a desire to use a special bus 
if it gave desirable service. 
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HERE is no one universal plant distribution system. 
Plants vary too greatly. The power distribution 
system that served ideally in one plant may be entirely 
wrong for another one. 
To get the best results, both from the standpoint of 
economy and efficiency, be sure the distribution system 
you select “fits” the plant. Regardless of size, shape, or 





type of factory, you will find it easy to select the system 
that will give you the best results. 

Westinghouse can supply equipment for all types of 
power distribution systems, including the new Plant 
Network System now installed in approximately 40 
large War factories. 

All systems recommended by Westinghouse are de- 
signed for use with standard distribution equipment. 
There will be no time lost in building special apparatus. 

To help you save time in selecting the distribution 
system that best fits your requirements, Westinghouse 
has prepared a special book that briefly describes a 
group of different plant distribution systems. Just fill 
in and mail the coupon for your copy. 

If you want faster action, call our local office. One 
of our engineers will be glad to discuss your distribution 
problem with you. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 





FREE QUICK FACTS ABOUT 

PLANT DISTRIBUTION SYSTEMS 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

Please send book B-3152 giving quick facts on Westinghouse Dis- 
tribution Systems. 


a aetna _ Tide 


Company__ 
Address_ - 
City State. j-94511 
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STEEL CHAIN 


Industry rightfully depends on its 
greater strength, safety and long wear 


CM “Inswell” Electric Welded Steel Chain is not ordi- 
nary chain ...it’s as different as day and night! 


The patented “Inswell” electric weld process puts extra 
metal, for extra strength and safety at the critical point 
of each link... at the weld. Too, “Inswell” welds are at 
the side, with the extra metal inside. This “Inswell” fea- 
ture contributes to faster handling and freedom from 
“kinking”. 

Formed from a special analysis steel, every link of CM 
“Inswell” Electric Welded Steel Chain is uniform in 
strength, size, durability and elastic limit...is carefully 
tested to well beyond safe working loads. 


For the extra service-time demanded by today’s production 
needs, specify CM “Inswell” Electric Welded Steel Chain. 
There is a size and type for every industrial application. 


Call your mill supply distributor for full 
details, or write for descriptive bulletin. 


CORPORATION 


(Affiliated with Chisholm-Moore Hoist Corporation) 


120 FREMONT AVE. TONAWANDA, N. Y. 
Branch Offices: NEW YORK + CHICAGO - CLEVELAND ti} 














Breaking bottlenecks 
in production 
(Continued from page 90) 





routings, sets up time tickets, com- 
piles material lists, and handles other 
necessary details. All the tickets and 
papers involved for a particular part 
are inclosed in an envelope which is 
sent to the factory office and placed in 
a rack. It is the scheduling depart- 
ment’s duty to see that these envelopes 
are so placed that the work meets their 
planned schedule of completion. They 
may frequently shift the order in which 
the envelopes appear, the front en- 
velope always being drawn first by 
the expediter. 

From the time the expediter takes 
an envelope from the rack, this en- 
velope never leaves the job. The ma- 
terial listed is collected by the mover 
and taken to the machine on which it 
is to be worked. Here the envelope is 
attached to the machine where it stays 
until the mover takes the finished part 
to some other place. Eventually all 
parts, with their accompanying en- 
velopes, wind up in finished stores, 
from which point they go to the as- 
sembly department. The envelopes re- 
turn to the factory office, and time 
slips go to the cost accounting depart- 
ment, which is another outgro of 
the expansion. 

This method of work dispatching 
has permitted the expediters to break 
up many bottlenecks, since overwork- 
ing of one machine or group of ma- 
chines becomes immediately apparent. 
When such overburdens appear, at- 
tempts are made to convert other ma- 
chines or shift the routing of the work, 
thus keeping production up to sched- 
ule and all machines working to ca- 
pacity. It is, of course, the expediter’s 
duty to catch this type of bottleneck. 


Lights Call for Help 


Shortly after the dispatching system 
was established, it was found that 
many machine operators were absent 
from their machines seeking material 
from movers or doing other things 
that properly belonged in the hands 
of the movers. To remove this bottle- 
neck of lost time, each machine was 
equipped with a red and a green light. 
These lights are mounted on a pipe 
standing above the machine so that 
they are readily visible at some dis- 
tance. When the machine operator 
needs material or has completed work 
ready for transfer from his machine, 
he turns on the green light. It is then 
up to the mover to supply the material 
or to remove completed work. It is the 
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50 TONS OF ZgandahPOWER 


1, onemancancarry! = 


Speed Up Hundreds of War- 
oe ae ng “Service- 
Proved —Blackhawk—lc 


That’s right! One man can get going fast—with 
a compact Blackhawk Hydraulic — to handle 
emergency jobs that bob up today. He can carry, 
position and operate any Blackhawk Jack alone— 
even the big 50-tonner—for installing new ma- 
chines — relocating old ones. New problems of 
lifting, lowering, pushing, bending, testing are a 
cinch the one-man Blackhawk Hydraulic Way— 
freeing extra men for other work. 
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EAST OF ROCKIES 





A Product of BLACKHAWK MFG. CO. 
Dept. J2782, MILWAUKEE, WIS. 
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add speed 


to assembly, maintenance, re- 
pair and temporary hook-ups 


Use flexible metal hose... 
for pipe connections where 
speed of installation 
is paramount 
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ri AARAAAA) Yy, . can be bent to position by 
Z women ’ hand and coupled, in a 
fraction of the time required 


to fit a pipe connection. 
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Rex Flexible Metal Hose 
can be “snaked"’ quickly 


gil 


into place in installations 


Mousse 


requiring turns, eliminat- 
ing. all intermediate con- 
nections. oe 
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Rex Flexible Metal Hose speeds up production, facilitates assembly, 
reduces down-time. Ask for recommendations on the type of metal 
hose best suited to your needs from the wide and diverse Chicago 
Metal Hose production types available. 





Use our production capacity to increase your production 











Rex-Weld Corrugated Flexible Metal Hose » Rex-Tube Interlocked 
Flexible Metal:‘Hose ¢ Rex-Flex Stainless Steel Flexible Tubing 
Aviofiex Oil Line Hose + Cellu-lined Hydraulic Hose 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Illinois 
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expediter’s duty to see that these lights 
are promptly answered. It is the ma- 
chine operator’s duty to remain at his 
machine. 

When the machine operator wants 
his foreman or supervisor, he turns on 
the red light and waits at his machine. 
Most machine operators are trained to 
do their own set-up work and, except 
in rare cases, do all of this work them- 
selves. Where a complicated set-up is 
necessary, the foreman or set-up man is 
available. 

There are now approximately 30 
dispatchers reporting to two produc- 
tion men. It is the duty of these 
expediters to watch materials, both 
supply and flow, process methods, pil- 
ing up or slowing up of work, over- 
burdened facilities, laxness, and care- 
lessness. The two production men, in 
charge of expediters, work with factory 
superintendents and foremen to re- 
move the bottlenecks and delays found 
by the expediters. 

On each Saturday morning there is 
a meeting of the expediters, the mem- 
bers of the scheduling and planning 
departments, and production superin- 
tendents. This meeting is called to 
hash over shortages, bottlenecks, com- 
plaints, and any other matters that the 
expediters have found. It is a way to 
get information from the expediters. 
At these Saturday meetings the follow- 
ing week’s schedules are set up. It is 
possible, in this manner, to operate 
all the time at a nearly full schedule. 

Every effort is made to obtain co- 
operation of all departments and to 
eliminate red tape. Cooperation is a 
byword and a password. It is not neces- 
sary for a change to be approved by 
the company executive personnel be- 
fore it is put into effect. Only the 
immediate department involved need 
approve of a change unless it is a ma- 
terial change that must be checked by 
the engineering department to guaran- 
tee compliance with specifications. 


No More Red Tape 


Each man is responsible for per- 
formance on his own job, which gives 
him a bigger interest in the job. This 
procedure has eliminated bottlenecks 
by removing petty jealousies and red 
tape previously expected in making 
plant or process changes. 

A few of the bottlenecks that have 
been found and remedied by the ex- 
pediters illustrate the point. Welding 
was holding up production. Machines 
were idle part of the time, while the 
welders prepared their next job for 
actual welding. It was suggested that 
the welding machines be connected on 
the output circuits and that more men 
work on welding jobs. The number of 
welders has been doubled with no in- 
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What'll Peggy Do Nex#? 
Picatinny Arsenal’ s lili Be Good 
By JAMES-?" GRAHAM 

Post f Correspondent 

Dover, N. J., June 3—There’s. no telling what Peggy 
.Werrone will think of next to speed war production. 


























oNihe Picatinny Arsenal, she devised a new “arming fixt 
whi ncreased the speed and efficiency is “et 
“*the f 





























Suggestion board at the Arsenal, 
at® by power which “will permit 


oneepd not tire the operator. 

Peg, who is 19 and pretty, 
came to ¥ - he Arseng 
months ago a y P 
seamstress and her ambition is 
“to be able to work in ail depart- 
ments of the arsenal! to find out 
how they make things.” 

“The only machine I handled 





before I came here was a sewin 
machine,” she said, nervously. 










After spending three weeks in the bomb fuse department 


Hea, now before the 
Her latest idea, now before the sugges- 
tion board at the Arsenal, is to make a 
hand fixture operated by power which 
will permit the use of two hands instead 
of one and not tire the operator.” 


isfto make a hand fixture oper. 


th& use of two hands instead of |% 





course. 
math.” 








Every company has dozens of Peggy 
Ferrones. In another plant... 

. One man designed a fixture and re- 
duced 12 operations to 7 — increased 
production 33 per cent. 

. an inspector made a gauge that per- 
mitted him to use both hands for useful 
work. Doubled his output. 

. a girl using weights over pulleys let 
gravity do the work of pushing. She now 
tends 3 machines and her work is easier. 

- @ grinder showed he could do six 
operations at one time by changing a 
tool. This more than tripled the output 
on this operation. 


These are only a few of thousands of "case 
histories" that are on the records to date. 


Do YOUR Workers Volunteer 
Such Information? 


If they don't, there is probably a good 
reason. Workers are sensitive, timid, afraid 
of ridicule, afraid of being thought toc 
forward, afraid to talk to the "big shots”, 
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only went two years to h 
schoo] and took up a comme 
I didn’t get very much 


. “All my friends were g iti 
obs at the apg 3 sol 













After spending three weeks in the bomb 
fuse department of the Picatinny Arsenal, 
she devised a new ‘arming fixture’ which 
increased the speed and efficiency in turn- 
ing out fuses. 
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Explore the Minds 


of Your Workers! 


afraid they are going over the bosses’ 
heads. Some foremen, mistakenly, en- 
courage this attitude. The workers need a 
strong stimulus to make them open up. 
But, if you are not exploring the Idea 
Resources of your employees you are 
overlooking one of the greatest sources of 
increased production in your plant 


How to Draw Out These Ideas 


The Elliott Suggestion Service, constantly 
improved during the past fifteen years, 
is a simple, practical plan which makes it 
easy for your workers to offer suggestions. 


lt is designed to fit in with the 
W.?. B. War Production Drive 


The Elliott Plan uses dynamic posters and 
letters from Management to stimulate 
your workers to submit their suggestions. 
For thirty one years the Elligtt Service 
Company has specialized in designing dis- 
plays of this nature and our editors, artists, 
and consultants are specialists in inter- 





preting the industrial workers’ emotions. 


These "THIN K-Stimulators" approach 
them from all angles of their self interest— 
their patriotism—their desire for recog- 
nition—their loyalty to the company — 
their urge to look important in the eyes 
of their bosses and fellow workers. These 
displays will make them THINK, and 
REASON, and ACT. They will draw out 
the hidden ideas that will increase produc- 
tion for you. 


This Suggestion Service is described com- 
pletely in a 4-page folder. If production, 
or bottlenecks, or waste motion, is a 
problem in your plant you just can't afford 
to pass up this store house of ideas that 
lie in the minds of your workers. Write 
for this folder today. 


ELLIOTT SERVICE CO., INC. 


219 East 44th St., New York, N. Y. 
Established 1911 


















































































































ef For SUPPLY Lines---For PROCESS Lines 
For FIRE Lines---For CONDENSER WATER Lines 
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AN ASBESTOS PRODUCT 
For efficient, economical industrial water lines 
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crease in the number of machines, and 
this bottleneck has been smashed. 

The rate of assembly of motor com- 
mutators, by male employees, was from 
25 to 30 per day per man. Girls were 
tried on this job and more than 
doubled the number of commutators 
assembled. Further increase in com- 
mutator assembly was made by the 
preparation of jigs to hold the bars as 
they are put in place. Commutator 
assembly has been tripled by the 
change to girls and the use of jigs, and 
thus another bottleneck is a has-been. 

Materials are one of the most diff- 
cult bottlenecks. A shortage of lam- 
inated pole-piece material grew con- 
tinually more acute until laminated 
plates were made up from scrap and 
tested. These plates have been satis- 
factory in every way and utilize much 
scrap that otherwise would have been 
remelted. 

Motor frames have previously been 
supplied by an outside contractor, and 
continued delivery delays prompted 
the expediters to make suggestions for 
production of these frames within the 
plant. The frames are now cut from 
plates, rolled, welded, and made com- 
pletely within the plant. Thus a sup- 
ply bottleneck was rather easily rem- 
edicd. Incidentally, the frames cost 
less than they did when supplied from 
the outside. 

A bottom plate on a bracket had 
been made of 14-in. steel, and again 
the material shortage became acute. 
Design was changed to use 4-in. plate 
with 1}-in. ring. This design is equally 
satisfactory and saves a considerable 
quantity of material. 

The bottleneck breaking functions 
have extended to every department of 
the company. The sales department 
is now engaged in the systematic busi- 
ness of obtaining delivery of needed 
materials on time—strange job’ for 
salesmen, but they are smashing some 
of the more serious bottlenecks that 
slow up production. 





Rearranging plants 


and equipment 
(Continued from page 92) 





time. The plant layout department 
then had to estimate the size from 
present machinery, or use plain guess- 
work. Photographs in the manufac- 
turers’ descriptive literature were even 
used as a basis for determining the 
size of some machinery. Hydraulic 
presses, drop hammers, and _ several 
other pieces of heavy equipment re- 
quired special pits or foundations; each 
had to be located to the inch so that 












American Production is Speeding the Day of Victory- 
And Century Electri¢g Motors Aid Production 
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MOTORS : : ; 

: Built According to 


Many “Sea Going” Specifications 


Century Motors are playing their part at sea as well as ashore in various 
climates, from the wintry seas of Iceland to the humid climate of the South 


Pacific Ocean. 
Century Motors for such vital uses are available: 
1. For indoor and outdoor installations 
2. With drip proof, splash proof, enclosed, enclosed fan cooled, 
explosion proof, weatherproof protection 
3. Alternating and direct current 


4. And as motor driven AC and DC generator sets—for normal 
low, standard, and high voltages— 1/20 to 400 horsepower, 
50 watts to 200 kilowatts. 


This wide range of types and sizes of Century Motors and Generators makes it 
possible for the engineer to easily select the right motor or generator to exactly 
meet various application requirements and surrounding conditions. 





The dependable performance for which Century Motors are famous is serving 
American Wartime industry, too, in thousands of industrial applications. Your 
nearest Century Sales Engineer will gladly add his extensive experience to help 
you select the right electric motor. He is on call every day of the year. 


CENTURY ELECTRIC CO. 
1806 Pine Street St. Louis, Missouri 
Offices and Stock Points in Principal Cities 












One of the Largest Exclusive Motor and Generator Manufacturers in the World 
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DUFF-NORTON 


HEAVY DUTY JACKS 

















































Handy Tools | 
in Any Shop! 


Just 1 of 300 
DIFFERENT SIZES AND TYPES 


The Duff-Norton line of Jacks 
is the largest and most com- 
plete in the world. Write 
for Catalog 200. 


Power! Speed! Dependability! You'll find them all 
in Duff-Norton Jacks. From the heaviest Power 
Jacks to the smallest Jack Screws, Duff-Norton 
Jacks perform important duties in industrial plants 
everywhere! Standardize on Duff-Norton! 


“The Hause thal packs Budt” 
THE DUFF-NORTON MANUFACTURING CO. 


PITTSBURGH, PENNSYLVANIA 


Canadian Plant: Representatives 
‘orey Wa lorele) @mmelel 4-1 45 s in Principal Cities 
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the architect’s representative could de- 
sign them in detail and issue a con- 
struction bulletin so that they would 
be included ‘in the regular building 
construction. This eliminated a great 
deal of installation difficulties later on, 
and saved the time and expense of 
special construction work after the 
plant was completed. 

During the entire planning period, 
the plant layout department worked 
in close coordination with the archi- 
tect’s representative. He was shown 
all our unusual requirements, and de- 
signed special features in the building 
to take care of them. 

For example, where extra heavy 
equipment was to be installed, he in- 
creased the floor loading to handle it; 
in the roof equipment for the sand- 
blast machinery he redesigned and 
strengthened the trusses to carry the 
added load; in the plating and heat- 
treating departments the floor area was 
lowered over 3 feet so that all exhaust 
equipment, drains, and water and oil 
lines were below floor level, thus elimi- 
nating overhead pipes and ducts. 

This particular item required the de- 
sign of enormous pits and a special 
basement below where all piping, ex- 
haust ducts, drains, oil-cooling equip- 
ment, and air blowers for the furnaces 
could be located. It also permitted 
tanks and pit-type furnaces to be 
placed in the floor so that they were 
accessible and at the proper working 
level, and yet were as deep as required. 


Ready for Final Hook-Up 


Other machinery requiring drains, 
water cooling, gas, or other special fea- 
tures was readily taken care of in the 
original construction work. Thus, when 
installation time came around, all re- 
quirements were ready and waiting for 
the final hook-up. Where explosion- 
proof equipment was necessary, as at 
gasoline pumps and spray booths, the 
architect’s representative was informed 
and it was written into the building 
specifications. Water coolers were lo- 
cated beforehand, so that drains and 
water lines could be placed. 

When all the departmental layouts 
were nearly completed, the electrical 
engineer had a good idea of where 
the electrical loads would be concen- 
trated, and his main lines were charted 
and laid in the concrete floor before 
it was poured. 


Each departmental layout was made. 


individually. A scale of $ inch to 1 
foot was used. The new departmental 
outline was drawn to scale on manila 
paper, showing and numbering all 
columns, and including all permanent 
fixtures and obstructions that occupy 
floor space and would interfere with 
the layouts. Where the department 
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17 PAYS TO SPECIFY WESTINGHOUSE UNIT ORIVES FOR AIR CONDITIONING 
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EFFICIENT 


air conditioning 


























... because 


= CFARING 


is matched to the job! 








Gearing is the heart of a successful air conditioning installa- 
tion. It must match the characteristics both of the motor and 
the compressor—and at the same time solve the problems of 
vibration, gear life, noise and lubrication that occur when 
shaft speeds are stepped up to 6000 rpm and more. 
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Westinghouse Speed Increasers help to account for the 
success of outstanding air conditioning installations because 
Westinghouse gears are designed to fit the job. Teeth are 
precision cut by the hobbing process on specially designed 
machines. Unit stresses are low. Skilled workmen make 
Westinghouse gears practically wearproof, insuring long life, 
quiet operation. 


ST Ee 


EXTERNAL FORCED-FEED LUBRICATION ll Speed I eth : 
Entire system is external, permitting easy Westinghouse Speed Increasers are one of the reasons it pays 


maintenance. The oil is continuously strained to specify complete Westinghouse Unit Drives for air con- 
and cooled. The oil pump is always primed, ditioning installations. Investigate—write for Bulletin 3044. 


ready for instant duty. These are additional Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa., 
quality features of Westinghouse air con- 
ditioning gear units. Dept. 7-N. j-07198 
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Westinghouse GEARED DRIVES 
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How To Get V-Belts 


FASTER! 








CHECK THESE 5 POINTS 
BEFORE YOU ORDER! 


Speed up production with Veelos in rolls ...and speed up 
your Veelos shipments by checking these 5 points whenever 
you order! 


1 Be sure to give your supplier your End Use Code 
Number according to the allocation order des- 
ignated Priority Regulation No. 10. 


2 Send your supplier your Vendee Certificate in 
conformity with Cotton Duck Restriction M-91. 


3 Extend the applicable priority. 
4 Always order Veelos V-belt in rolls. 


5 Give correct, complete shipping instructions. 


USE OF VEELOS PROTECTS THE NATION’S STOCKPILE!... 
RUBBER CONTENT LESS THAN HALF ANY OTHER V-BELT. 


Let a Veelos sales engineer... 
especially trained in power 
transmission work...tell you 
how Veelos reduces downtime 
... drives machines at maxi- 
mum rated capacities...delivers 
full power. 


MANHEIM MANUFACTURING 
& BELTING CO., MANHEIM, PA. 


Taal 


V-BELT 


ADJUSTABLE to any length 


ADAPTABLE to any drive 


gave 


mission BELTING — 

bines greater resilienc 
nd more powerful grip 
- - - = 
with great: savings . pei 


ocToPU 





ber. Ends slippas 


stretch. — if 








was very large, these drawings were 
made in several sections so they would 
not be too unwieldy te work on. This 
drawing was then stapled on a plywood 
board cut to the size of the drawing. 

From the departmental equipment 
lists received from the procurement 
department and the lists of present 
equipment te be retained, the num- 
ber and kind of machines for each 
department were determined. Colored 
cardboard tabs were cut out to scale 
from 110-lb. cardboard to represent 
the floor-space outline of each ma- 
chine, including its maximum travel 
and other protrusions that would af- 
fect the area required for its location, 
These tabs were put on the layout 
board, then moved around and experi- 
mented with until a satisfactory ar- 
rangement was obtained. They were 
later fastened to the board by colored 
map tacks. The color of the tab desig- 
nated the type of equipment, and the 
color of the map tacks showed the 
different functions of variews groups 
of machines. 


Tool Saves Fingers 


Putting map tacks in a plywood 
board with the fingers soon made 
them very sore, so a device was de- 
signed that would pick up a map tack 
out of the box, and insert it through 
the tab onto the board without the 
fingers touching the tack. This little 
tool could also remove a tack from the 
board and put it back in the box. It 
came in very handy, saving many a sore 
finger. 

The foremen and general foremen 
were then called in to discuss the lay- 
outs. They gave their opinions and 
criticisms, and teld us of many difh- 
culties under existing conditions, which 
we corrected on the new _ layouts. 
When the layout had been revised to 
the satisfaction of the foremen and 
general foremen, they affixed signatures 
to the board, and it was then sub- 
mitted to the factory manager for ap- 
proval. When approved by the factory 
manager, the layout was completed. 
The map tacks were then removed, 
and the tabs were secured firmly to 
the board with small upholsterer’s 
tacks used in conjunctien with a mag- 
netic hammer. ‘Tracing paper was 
placed over the layout board, and the 
entire layout traced. This allowed the 
issuing of blueprints of the layouts fer 
the many uses they were put to. 

During the course of events, a new 
tool was invented which reduced lay- 
out time considerably. Removing the 
map tacks from the board, and fasten- 
ing them with upholsterer’s tacks was 
slow and tedious, as each tab had to 
be located accurately. So an auto- 
matic center punch is used with a re- 
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MANY LEADING INDUSTRIES are 


reducing waste... saving tools... 


Iess waste of essential tools and materials, greater 
output, and longer life from equipment are the order of the 
day in all wartime effort. 


In many of the nation’s leading industries from coast to 
coast, Disston Conservation Control Cards are helping to 
lengthen the life of tools, reduce breakage, save time and 
accelerate production. These cards—offered witheut charge as 
part of the Disston Conservation Control Plan—can be applied 
in your plant to improve workmanship, simplify supervision, 

speed training and conserve critical materials. 


Disston Conservation Control Cards contain carefully prepared 

information on 34 different types of cutting tools. They cover the 

proper selection of tools, common faults in use and their correction, 

and expert advice on the adjustment, care, repair and replacement of each type. 


You can get Disston Conservation Control Cards on request—whether or not 


you are a user of Disston products. 
Send for this practical aid to more efi- ® A BOOKLET tells you all about 
the Disston Conservation Control Plan 


cient wartime production today ! Write 

' —and contains reproductions of the 
to Henry Disston & Sons, Inc., 824 Control Cards and an order blank. 
Tacony, Philadelphia, Pa., U.S.A. Send for it now! 


DISSTON HARD EDGE, FLEXIBLE BACK, 
METAL CUTTING BAND SAWS 
Blades are hardened on the tooth edge only 


and the saw is designed for operating at low 
speeds. Teeth are milled and accurately set 
by machine. Two types of set: Raker Set, 
in all widths and ae of teeth per inch 
‘oup * 
inch 





except 32, for metal cutting, espe- 
cially steel; , is furnished only 
in 32 teeth ’ 
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MISSTON U.S.A 



























































Shipping Promise, Too! 


@ Engineered shipping containers 
speed up war products delivery sched- 
ules, help solve transportation prob- 
lems; assure easier, faster handling— 
adequate protection with minimum tare 
weight. 


For overseas or overland shipments, 
General Boxes, crates and special con- 
tainers are being used to keep foods, 
chemicals, metal parts, munitions and 
other materials flowing to the armed 
forces. Scores of concerns are using 
them to help beat their shipping 
promises. 

Engineered to meet specific require- 
ments, General containers conserve 
vital man-hours, save space in ships, 





GENERAL BOX 
COMPANY 


General Offices: 504 N. Dearborn St., Chi- 
cago, Ill. District Offices and Plants: Brook- 





lyn, Cincinnati, Detroit, East St. Louis, 
Kansas City, Louisville, Milwaukee, New 


Orleans, Sheboygan, Winchendon. Conti- 


nental Box Company,Inc.: Houston, Dallas 














trucks, trains, and in the shipping room. 
The General All-Bound, for example, is 
delivered to the shipper 24 assembled. 
Even inexperienced workmen can 
assemble it in record time. No nails are 
required. By simply bending the sturdy 
wire loops down, it can be closed and 
securely sealed. Maximum protection 
for the product is assured. 


Let us help you get your products to 
Uncle Sam, or to war products assembly 
lines faster. Our thirteen strategically 
located plants permit 






faster service to con- 
cerns in all parts of 
the country. Mail the 
coupon. 


GENERAL BOX COMPANY 
504 N. Dearborn St., Chicago, Ill. 


neered shipping containers. 
(0 Have a General Box engineer call. 






(0 Send copy of free book illustrating engi- 








tabs. 


Since the expansion program, even 
more efficient layout methods have 
been devised, and are now in use. In- 
stead of plywood boards and draw- 
ings, the entire plant is drawn with 
white ink on hard-surfaced artificial 
boards sprayed with several coats of a 
dull, light-absorbing black paint. ‘These 
boards, about 30x48 inches, all fit to- 
gether to form one large layout of the 
entire plant. ‘This large layout is on a 
portable table, 8x16 feet. Thus the 
relationship of each department to 
the whole plant is clearly seen, and 


more easily understood. Since 


table is on rubber casters, it can be 
moved to conferences and meetings. 
The tabs are placed on the boards 
with rubber cement after the layout 
has been finally approved. If changes 
have to be made, the tabs can be re- 
moved without difficulty. All prelim- 
inary layouts are still made on the ply- 
wood layout boards, but white prints 
of the plant are used instead of pencil 
drawings. These are made up easily 


from the tracings. 


The layout boards are photographed, 
and photostatic copies are made to 
scale. The black background eliminates 
an expensive photostat negative, and 
the entire method eliminates drafting 
work and reduces the time required to 
produce copies of the layouts. The 
copies are kept in a master file for 
reference; one is marked up with all 
the electric, air, water, and drain lines 
to aid the maintenance department, 
and to facilitate any moves or installa- 


tions that may be made. 


modeled magnetized head. This de- 
vice picks up an upholsterer’s tack 
from the box and automatically hits 
it part way into the board, thus elim- 
inating the use of map tacks and the 
time required to remove them. If a 
tab has to be changed or moved, it 
can be easily taken out with a simple 
tack removing tool which also removes 
tacks even if they are flush with the 
tab. Then, when the layout received 
final approval, the partly driven up- 
holsterer’s tacks were quickly driven in 
all the way by a single blow of the 
hammer. This new method saved con- 
siderable time, especially on the lay- 
out boards having a large number of 





Using machines 


to fullest extent 
(Continued from page 97) 





being held up because the wrong 
stock was issued. Also the chance of 
machining poor material into parts is 
eliminated. Even the greenest man 


cannot issue unapproved material. 
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Small castings and forgings are iden- 
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mow you can re-form their rough, scored seats into 
smooth, round precision surfaces, saving costly re- 


placements and helping conserve valuable materials. 


This ‘Sexauer’ Pat’d. Precision Tool, used by 
master plumbers throughout the country, is guaran- 
teed to re-form them BETTER than when new. 
Thousands of these tools are in daily use from 
coast to coast, restoring discarded faucetsito long 


and useful service. 


FORESTALL PLUMBING BREAKDOWNS WITH PATENTED ‘SEXAUER’ 
PRECISION TOOLS AND ‘SEXAUER’ TRIPLE-WEAR REPLACEMENT PARTS 


Leaky, unsanitary toilets, faucets, pipes and fixtures cause tremendous damage — waste 
water and the fuel required to heat it — impair workers’ health, morale and output. 
“Sexauer-ize” (safeguard) your vital plumbing system. While you slash your mainte- 
nance overhead you'll also reduce your water, fuel and power bills — save hard-to-get 
replacements — achieve the efficient, sanitary service every factory requires today. 





ERT Ge cin 







Yj The Sexauer Mfg. Co. Inc., through 
more than 20 years, has developed over 
YY 1,000 highly specialized parts for better 
plumbing maintenance and /onger carefree service. 
They're listed in the big new ‘Sexauer’ catalog—64 
well-illustrated pages of time — and money-saving 
y parts and equipment. Send for your free copy of this 
: valuable book TODAY. 


J. A. SEXAUER wee. co. : 
| 
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INCORPORATED 
2503-5 THIRD AVENUE 


NEW YORK CITY 
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assembly of Precision Tools and 1,326 Triple-Wear Replacement Parts 


‘“... we’ve CUT our 


PLUMBING UP-KEEP 
two-thirds with the 
SEXAUER-SYSTEM!”’ 






CUT YOUR MAINTENANCE COSTS TWO-THIRDS! 





After re-forming faucet seats, install ‘Sexauer’ 


Pat’'d. EASY-TITE Washers. This new labora- 









tory triumph is a resilient, synthetic compound, 





neither fibre nor rubber, which withstands the 











softening, disintegrating effect of extreme water 







temperatures (upwards of 300° F). 
















Fabric-reinforced like a tire to prevent splitting and 
mushing out of shape, EASY-TITES outlast half-a-dozen 


ordinary faucet washers. 





There’s a trained ‘Sexauer’ Service Salesman in 
your vicinity, ready to consult with you on stock- 
ing the correct replacement parts, no matter 
what style of plumbing fixtures are in your plant. 
It will pay you to send for him without delay. 


FOR ‘SEXAUER-SYSTEM’ PLUMBING CONTROL, 
FILL IN AND MAIL THIS COUPON — NOW! 







Ee ee Re 
2503-5 THIRD AVE., NEW YORK CITY. | 
CD Have a ‘Sexauer’ Service Salesman call. 
(C0 Rush free copy of the new ‘Sexauer’ catalog. | 





(1 Send details of the portable “SEXAUER-SYSTEM” Kit, a skillful 








for plant service, as advertised in the SATURDAY EVENING POST. 
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INLAND 4-WAY 
FLOOR PLATE! 


@® it prevents slipping 
@ it is fireproof 


@ It is long wearing 


INLAND STEEL CO. 
38 S. Dearborn St., Chicago 


Sales Offices: Milwaukee, Detroit, St. Paul, 


St. Louis, Kansas City, Cincinnati, New York 


Me polo 


- 


tified by tags and immediately in- 
spected, counted, and placed in 
standard shop boxes or tubs. 

Thus the raw stores area contains 
only approved materials, all identified. 
As a further means of identification, 
bar stock materials are segregated as 
to location. Bronze bar stock, for ex- 
ample, is kept in a rack at some dis- 
tance from brass bar stock, which 
resembles it closely. 

Special floor trucks are uscd to 
move bar stock from raw stores to 
production. These trucks have a su- 
perstructure of three sections mounted 
on a four-wheel frame. Each section 
may be loaded with bars, so three 
different sizes or kinds of stock may 
be delivered on one trip without any 
danger of confusion. 

Truckers place the bars from the 
truck on the racks of the machines. 
Operators do no handling except from 
the rack to the machine. They are 
there to keep machines running. 

Small castings and forgings are de- 
livered from raw stores to shop in 
boxes or tubs. Tubs are used only 
if the part when finished may be 
moved in the tub without damage. 
Otherwise, containers are used—the 
same container throughout the process 
so that the machine operator never 
has to stop to locate boxes in which 
to place parts as he finishes them. 


Dispatchers 


All materials are moved from op- 
cration to operation under the direct 
control of dispatchers, one of whom 
is assigned to each group of machines. 
In each group the dispatcher who 
makes certain each machine has tools 
and materials needed for the work 
scheduled, the checker who tallies out- 
put for bonus computations, the floor 
inspector who checks output to speci- 
fications, and the trucker who moves 
the material work as a team. 

Truckers are organized under their 
own lead man, yet take instructions 
from the dispatcher for moving ma- 
terial within each machine group. 
Between machine groups, the trucker 
is authorized to move only such parts 
as are identified with a wired move 
ticket, stamped by the dispatcher. 


Protection in Transit 


The dispatcher - checker - inspector- 
trucker team controls the supply of 
materials to and from the machines. 
But the service would be incomplete 
if the material were not delivered in 
condition to use. Therefore, parts in 
transit must be protected from dam- 
age. Some of this protection is given 
by the truckers, who can use care in 
handling. Some of it is obtained by 
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For swift, on-the-spot maneuvering, the 
famous 4-wheel-drive jeeps rely on 
quick-starting, powerful motors. All- 
important to the jeep is the unfailing 
ignition...and for this vital function 
manufacturers put their trust in elec- 
trical cables of copper. Cable failure 
might be serious. ' 

















Important too, as the part they play 
in any single jeep, is the part played 
by electrical wires and cables in the 
plonts that are producing this invalu- 
if; able equipment for America's war ef- 
eH fort. For wire failure here would inter- 
rupt production, itself. 
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Today... Anaconda Products are pre-empted regular products and to develop new and 
for the toughest wiring jobs in war produc- _ better ones. 

tion. Anaconda Wire & Cable Company plants Today the benefits are going into our country's 
are working seven days a week, turning out wires war effort. But when this war is won, Anaconda 
and cables for war needs...the right wire and Wire & Cable Company will have collected a valu- 


the correct cable, engineered to fit the job. able backlog of product development and 
Meanwhile... Anaconda Wire & Cable Re- _research to place at the service of industry 
search carries on: Keeping pace, the everywhere. oie 





ae 
| GENERAL OFFICES: 25 Broadway, New York 
pA | 


| CHICAGO OFFICE: 20 North Wacker Drive 
i Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 


research laboratories of the Company 
are likewise working with redoubled 
effort. Here daily, is being carried 
out original research to improve our 





This fomiliar trade-mark 

symbolizes the best ef- 

forts of modern research 
ond production. 


ANACONDA WIRE & CABLE COMPANY 
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BYERS WHITE WING 
The Original Modernized 
Power Pick-Up S weeper 


.-.is shown here sweeping a 
factory aisle. Used by manu- 
facturers whose names read 
like the “Blue Book of Indus- 
try", the White Wing simpli- 
fies industrial housekeeping. 
Both White Wing models use 
two Jumbo Jrs. 18” x 5.75 © 
\in front and dual 16” x 4.50 
Jumbo Jrs. in rear. 






























they can stand up and perform. 


cushions and protects the load—the 
truck—factory floors and docks. Trac- 
tion is exceptional: spinning is practi- 
cally unknown. Filings, chips, etc., 
aren’t picked up. Tire life is trouble- 
free and lives up to General’s famous 
long mileage reputation. Exclusive 
and patented, the design of the Jumbo 
Jr. makes possible a type of service 
equalled by no other industrial pneu- 
matic. Available for war orders and 
for certain essential industrial uses. 


For further information, write, 























GENERAL INDUSTRIAL TIRES 
GET THE TOUGH JOBS 


at Home..and tn Service 


Whether the call is for round-the-clock operation in 8 hour shifts, 
as above ... the speedy factory movement of vital war materials... 
heavy loads or fragile parts . . . or direct service with our armed forces 
. . . General Jumbo Jrs. are demonstrating today, more than ever, that 


This pioneer tire-tube-wheel combination rolls easily anywhere... 


Tires 8” to 24” overall diameter. 
Load capacity 100 Ibs. to 1500 Ibs. 
per tire. 2- 4- 6- and 8-ply with sepa- 
rate tubes and heavy-duty wheels. 





THE GENERAL TIRE & RUBBER COMPANY 
AKRON, OHIO 


COPYRIGHT, 1942, THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 


GENERAL *n” 


INDUSTRIAL BALLOON TIRES 

















the machine operators’ using care » 
placing finished parts in contaings 
Some of the protection must be x 
forded by using protective equi 
ment—cardboard pads to place 
tween layers of parts in boxes; metj 
wool, or paper caps to place oy, 
threads or easily marred surfaces—anj 
by wood racks for certain parts, 
Through inspection, too, the pp 
tective equipment carries on. Off with 
caps to inspect, on again after jp. 
spection. The inspection department 
too, has its team of dispatcher an 
trucker. The dispatcher here senj 
the parts to stock, again by a moy 
ticket and a parts record card to k 
used for perpetual inventory records 


War Production Drive 


In addition to financial incentive. 
we are providing another type of in 
centive through our extremely su 
cessful production drive. There j 
no room here to go into a length 
description of the techniques we us 
Much of our program, however, i 
of an educational nature designed to 
show employees how our products fi 
into the total war effort. 

lor cxample, one of our poster 
shows a lot of parts and says: 

“These may be just a bunch o 
parts to you, but they make the cylin 
der assemblies that inflate these raft 
(here a picture of a raft)—and save 
fighting men’s lives by the hundreds.” 

Another poster, with appropriate 
pictures, reads like this: 

“See these parts? Put them all to 
gether and they spell fire protection— 
the Kidde automatic valve that set 
off fire extinguishers and keeps P-1) 
boats safe from flames.” ; 


Production Control 


Another factor that has more thang 
a little bearing on our effort to make 
full use of machines is our new view 
point on production control. We used 
to have a card system. It was un 
wieldy, but it worked so long as out 
volume didn’t get too big. 

The card system has long sine 
been scrapped in favor of routing and 
scheduling boards that show progress 
of a complete order. We have stopped 
thinking in terms of, say, valves which 
are used in any one of a dozen 
more types of extinguishing systems 
We now think in terms of an entire 
order for extinguishing systems for, 
say, medium tanks. 


Balanced Operation 


With all the emphasis on the need 
for maximum machine output, there 
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is the possibility of winding up with 
operations out of balance. We found 
eatly this year, for example, that ma- 
chining departments were outstrip- 
ping assembly and shipping. These 
two departments were well on the 
way to becoming bottlenecks. 

The result would inevitably have 
been the piling up of parts ahead of 
assembly and slowing down our ma- 
chines. We might soon have been 
forced back to two-shift operation in 
our parts-machining plant. 

But no danger now. We have just 
put into operation a new plant—of 
all-timber construction, incidentally, 
so requiring a minimum of critical 
materials to build—that will be given 
over exclusively to assembly and ship- 
ping operations. ‘Thus we have obvi- 
ated any possibility of having to slow 
up machine output, and are once 
more in position to expand our ma- 
chining facilities. 





Farming out 


part of the work 
(Continued from page 98) 





It takes a lot of paperwork to handle 
all this subcontracting. It takes con- 
siderable inspecting, too. The detail 
is enormous. But we are turning out 
the goods, which is what counts. 

A good deal of our subcontracting 
is developed over the telephone. Like 
Steve Brodie, we find it pays to take 
a chance. Thus one of our follow- 
through men in the subcontracting de- 
partment found a firm in the tele- 
phone book whose name indicated it 
worked with metal. It sounded good. 
He called them, thinking they at least 
would have some punch presses, might 
have some drill presses, might even 
have a few screw machines. 

“Why, sure,” said the voice at the 
other end, “we have some x’s and 
some y’s. No, they’re only busy six 
or seven hours a day. You want to 
help us keep them busy? All right, 


send over your man.” 


Signal Corps Got Them 


That firm worked with us as sub- 
contractors and did satisfactory work 
running into many thousands of dol- 
lars, until they were pried loose from 
us by the Signal Corps, which wanted 
them to take on a job as prime con- 
tractors. We couldn’t argue with that. 

When we subcontract to a firm like 
Eversharp, or Hurley, or dozens of 
other competent firms, we find they 
know their job. That frequently hap- 
pens. To help out vendors who will 
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A SAVING AT EVERY TURN 









DARNELL CORP. LTD., 60 WALKER ST.,NEW YORKE,N.Y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL. 











As recently as 1934 it was standard practice on commer- 
cial airlines to make a permanent soldered connection on all 
electrical wiring. But soldering the hundreds of connections 
on a transport is a slow 
and difficult job, with a 
modern plane’s compli- 
cated maze of electrical 
instruments, controls and 
radio equipment which a SW A 
must be removed for serv- a _ Ai — 
icing at frequent intervals. QJ Ss 

Planes are useful and 
earn money for the airlines only when they are in the 
air and the nine hours of disconnecting and reconnecting 
electrical cables for one engine only was a far too costly 
bottleneck for any operator. So Cannon developed a com- 
plete line of aircraft connectors or plugs that permits almost 
instantaneous connecting and disconnecting of every elec- 
trical cable on a plane. 

Today Cannon Plugs are standard equipment on all 
airlines, on every American fighting plane, on tanks, in 
radio broadcasting and many other places 
where electrical connections must be made 
quickly and with absolute dependability. 


CANNON ELECTRIC 


DEVELOPMENT COMPANY 
LOS ANGELES, CALIFORNIA 

















run the job on the same machine that 


we use, we sometimes furnish the 


tools, and also give them the materials, 

But the big fellows are already busy, 
and the men who know what the goy- 
ernment wants are already crowded 
with Ordnance jobs and Army and 
Navy jobs. So, of necessity, we have 
had to do a job of education. 

The first step is to take the blue- 
prints and break down any job into 
possible subcontracts. Then we send 
out for bids. Here, again, we fre- 
quently use the telephone before writ- 
ing for a bid, as this saves time at 
both ends. 

When we get bids, we sometimes 
find they are ten times too high, or 
ten times too low. That is no ex- 
aggeration. Some small firms have 
such feeble bookkeéping facilities that 
they would lose their shirts if we ac- 
cepted their costs as the basis for a 
job. About 75 percent of our sub- 
contracting is done on the basis of 
our own factory costs. 


Check Equipment 


Another precaution is to inspect 
the subcontractor’s equipment. If we 
find it is so old that he cannot run the 
part, or if his tools and cutters are so 
dull and slow that he would easily 
lose money, or fail to pass the govern- 
ment inspection, we bring that job 
back and give him an easier job to do. 
We don’t want him to lose money on 
our work. And above all we don’t want 
him to fall down on deliveries. 

Right now we are dealing with sub- 
contractors in four states, including all 
of Illinois and Michigan, and some of 
Wisconsin, and some of Ohio. We 
try to keep within 300 miles of Chi- 
cago, both to save shipping costs and 
to be able to service the job. We do, 
however, farm out some work in Cleve- 
land, which is convenient to us by both 
truck and train, and some work as far 
away as Elmira. But 300 miles is gen- 
erally far enough. 

So far, we have put out over several 
hundred jobs. We have been success- 
ful in dealing with many small firms 
which, although their overhead is often 
higher than in big shops, are capable 
and willing, once you show them how 
to start. 

The system at our end is handled by 
one man, two assistants, a girl secre- 
tary, three office girls, and a man on 
the road. We call this our subcon- 
tracting department. It is a division 
of our company’s purchasing depart- 
ment, but also works closely with our 
production department. The expense 
comes, in part, from the fact that we 
don’t just assign a job and then wish 
for results, but are able and willing 
to give help and to follow through. 
That costs money, but it gets action. 
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THE HOWELL TEA 


im electric motors? 


Totally enclosed fan-cooled type. 


\Y/ . . . ° ° . . . 
¢may be dead wrong about what you want in an electric industries, in the building of trucks, tanks and ships. . . thou- 


motor. We believe YOU want a motor that’s got plenty of sands of operations are depending on Howell Electric Motors. 
B getup and go”... plenty of “guts.” On all these tough jobs Howell Motors are coming through! 


We know that by our putting more into every Howell Motor 
and working to closer limits of precision every step of the 
Way, you get greater dependability — 
fewer breakdowns — freedom from 
delays. . . in a nutshell, that’s the 
Howell Idea in Electric Motors — Call in the Howell Representative. 


Precision-built! She HOWELL IDEA You can profit by the Howell Idea in 


We're not satisfied to produce just good in Electric Motors Electric Motors! 


Your satisfaction! That’s what counts with us. And that’s what 


we are counting on to continue the good name of “Howell” 
... when this emergency is over. We're 
working exclusively now on “top 
priorities” for war essential industries. 


motors! We strive to build the BEST! 

evs 7 ; HOWELL ELECTRIC MOTORS CO. 
' Vital war work, in the machine tool HOWELL, MICHIGAN 

industry , in the aviation and chemical Representatives in All Principal Cities 


OWELL ELECTRIC MOTORS COMPANY MANUFACTURERS OF ELECTRIC MOTORS SINCE 1915 





... WITH STANDARD 
CONVEYORS 
DOING THE 
HANDLING 




















Keeping working areas clear of congestion . . . release men for produc- 
tive work .. . keep materials and parts moving fast and sure—with 
Standard power or gravity conveyors. 

More than 17 different types of conveying equipment are included in 
Standard's line—for carrying, lifting, lowering, tiering, and piling, as 
well as pneumatic tube systems for the swift transmission of orders and 
papers. 


The 76 page booklet, ''Conveyors by Standard,’ will aid to select the 
best types of power and gravity conveyors to help you keep ahead of 
your production schedule. Write for Bulletin FM-8. 


STANDARD CONVEYOR COMPANY 


\ General Offices: North St. Paul, Minn. 
Sales and Service in All Principal Cities 


li} conwEVORS 


We by 
) Standard 














Using an effective 


subcontracting system 
(Continued from page 101) 





— 


prime contractor on an important war 
order. As with many war jobs, the 
work called for some pioneering. Who 
could help with some specialized ma- 
chine tools,. geared for a specified 
task and equipped with operators able 
to hold within a_ tolerance of 
3/10,000ths of an inch? The able 
men from WPB helped find the an- 


- swer. It turned out to be a firm 


named Anetsberger Brothers, makers 
of baking machinery. And the pro- 
duction superintendent at Arnold 
Schwinn breathed in awed surprise: 
“Who would have thought to look 
for war help in a bakery factory?” 


xe m 


Cameron Can Machinery Company 
knew how, in peacetimes, to turn out 
automatic high-speed can-making ma- 
chinery. Ideal equipment and train- 
ing for producing many of the engines 
of war, you would say. So it proved. 
But generally some trifling something 
is lacking. Cameron needed a dozen 
hand screw machine items.  Vice- 
President W. M. Cameron wrote the 
Chicago office of WPB telling how 
his company found the answer: 

“After our listing appeared in the 
Directory of Contract Opportunities, 
we were approached by no less than 
twelve firms having idle screw machine 
capacity, each of them capable of 
handling the work we had to offer.” 


xk 


Thomas & Betts Company, makes 
all manner of electrical supplies. 
Harry J. Kahn, mid-western sales 
manager for the firm (located in New 
Jersey) wrote WPB in Chicago on 
June 3, one week after publication of 
his needs: 

“The work we advertised can be 
withdrawn from your directory as we 
have found a contractor who can fill 
our requirements.” 


x % 


Lion Manufacturing Company, 
speaking through H. B. Jones, war 
contract manager, reported happily to 
WPB in Chicago: 

“We had a special problem in that 
we were seeking, not subcontractors 
for component parts, but facilities to 
produce a variety of special tools 
needed for our production program. 
We received five inquiries, which is a 
considerable number in view of special 
nature of the work. We placed orders 
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In an all-out effort for conservation of essential ma- 
terials, as well as vital man hours, Crocker-Wheeler will 
send to every plant—large or small—their manual for 
prolonging the life of generators. Your vital generator 
will stay “young” longer if the simple, routine instruc- 


tions contained in this booklet, are followed. 


Maybe you have a particular generator problem —a 
Crocker-Wheeler engineer will be glad to work it out with 
you and help toward conserving such essential victory 


necessities. Why not write to the nearest Crocker-Wheeler 


office today? 





CROCKER WHEELER 4S 


CROCKER-WHEELER ELECTRIC MANUFACTURING COMPANY 






AMPERE, WN. J. — 


Company i napsiimeninghiminanmiten 


Street... 
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FLYING 


Forging lubricants containing “dag™ 
colloidal graphite are helping to set 
new records in the production of 
shells em DY-Yo Man oo) (ol Tol-] Mel e-Toali <= 
increases die and mandrel life, reduces 
sticking and improves the finish. 
Send for bulletin number I30V_ and 
be sure to ask for the name of your 


local supplier. 


Jd trade-mark of Ache ( ds ( rati 


ATION 


Michigan 


of Te] sareg 


ACHESON COLLOIDS CORPOR 


Port Huron, 






















The electric-furnace 
graphite in ‘‘dag’ 
products is made in 


the U.S.A. 











with two of them. In addition to 
breaking a scrious special tool bottle. 
neck, one of the gentlemen with 
whom we placed orders is assisting us 
in breaking another bottleneck of so 
specialized a nature that we could see 
no way of listing it in your directory,” 


we a 


W. S. Martin of Holmes Projecto: 
Company writes he “never saw any- 
thing work so fast.” Ten calls from 
subcontractors were received the first 
day this company’s production needs 
were listed in the directory. This re- 
sulted in finding a source of supply 
through which it quickly obtained 
service on the required parts “which 
will far surpass what we had at first 
expected.” 


x x 


Likewise Automatic ‘l'ransportation 
Company, speaking through James J. 
Elliott, in charge of subcontracting, 
wrote to WPB: 

“Thank you for very considerable 
help. . . Your plan has helped us a 
great deal in securing subcontractors 


| to do work we otherwise could not 


complete at this time.” 
*x 


Continental Can Company, Inc., 
speaking through M. J. Hunter, dis- 
trict purchasing agent, reported te- 
cently to WPB in Chicago: 


‘WVe doubt that we would have 


| been able to have found one-half of 


the sources of supply without the as- 
sistance of your organization.” ‘The 


_ work called for is intricate parts for 
| Ordnance. 
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Binks Manufacturing Company, 
makers of spray painting and water 
cooling equipment, reported to WPB 
that 36 new subcontractors had been 
located through the Stanley Plan, 
which not only would help out on the 
job in question but also “makes it 
possible for us to consider other sub- 
contracting work over and above our 
present facilities.” = 


m% * 


Fee & Stemwedel, Inc., maker of 
ficld glasses and weather instruments, 
similarly was put in touch with firms 
which, at this writing, seem able to 
help in a war job described briefly as 
an extremely difficult one. 


= * 


One airplane manufacturer from 
Los Angeles, badly in need of some 
brass machine screws—750,000 of 





...and look at the 
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saving in man-hours and materials 


Sure, design for cost-saving is 
alwaysimportant...but right 
now design for saving man- 
hours and materials is vital. 


ALTER EGO: Isn’t that just what the 
designers of this trailer chassis did? 
By changing over to welded design, 
they’ve saved 20% in man-hours and 
25% in weight of iron and steel, in 
addition to costs such as shown. 


Yes, but how about the man- 
hours required to change over 
designs and to convert pro- 
duction to welding? 


ALTER EGO: It’s simple and quick. 
Designs can be changed gradually, 
one part at a time. Production fix- 
tures for the welded parts can be 
built easily and quickly. 


Then, doesn’t that account for 
the industry-wide swing to 
welding ? Everybody sees in this 
process a means of getting into 
production quicker and pro- 
ducing faster... to win the war. 


ALTER EGO: Not only to win this war 
but to survive in the Battle for Busi- 
ness after this war. Why shouldn’t 
we start by studying the Lincoln 
Handbook of Design and Practice 
and applying some of its suggestions? 
Everyone says it’s the authentic 
reference guide on arc welding. 


“Procedure Handbook of Arc Welding Design 
and Practice.” 1120 pages. 1557 illustrations. 
Price $1.50 postpaid in U.S.; $2.00 elsewhere. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND, OHIO 


ALTER EGO: Literally, ‘‘one’s; other self’’—the still, small voice that questions, inspires and corrects our conscious action, 





VOLUME 100, NUMBER 8 


AUGUST, 1942 

























































ATTENTION MANAGEMENT! 





1 If you are working with metals and are manufacturing parts for 
planes, ordnance, tanks, etc., the chances are you have burring 
problems of a serious nature. How are you handling them now— 
with burring tools, hand filing, emery cloth? Are they taking too 
much time? Causing too many rejections? 


The LEA Method of Burring, already adopted by many plants, is 
proving a life-saver for them. It is saving time and labor, cutting 
rejections, and permitting much closer tolerances. 


2 If you are still making products of metal, plastic, or wood for the 
general public, the chances are you have a polishing, buffing or 
finishing problem. 


Here, too, LEA Service and LEA Products should be of consider- 
able aid. So many plants have been helped that LEA Technicians 
are considered authorities on the whole subject of polishing, 
buffing, and finishing. 


When you write to us about our service or ask 
for our Burring pamphlet, please give details 
of your problem. If possible, send samples of 
the part or write... . 





THE LEA MANUFACTURING CO. 


WATERBURY, CONN. 


Burring, Buffing and Polishing < < < Specialists in the Development of Production 
Methods and Compositions 8-LM-1 
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them to be exact—called in at the | 


Chicago office of WPB, which placed 
his wants on the front cover of its 
weekly directory. The results were 
amazing. Within 24 hours after pub- 
lication this manufacturer had tre. 
ceived over 30 telephone calls and 
personal visits, from which three 
firms developed which are able and 
willing to produce the needed parts 
quickly. (Shipping costs on these 
small parts are trifling. ) 





* 


Oliver Farm Equipment Company 
wrote: “Thanks for your fine coopera- 
tion,” which was a heartfelt word from 
J. R. Lukan of the inspection depart- 
ment of that company’s artillery divi- 
sion, as he compiled a list of 32 quali- 
fied sources. 


* 





Changing over 


to war production 
(Continued from page 102) 





in some cases partially redesigned 
them. Some machine tools we 
bought second-hand. We say this 
somewhat proudly, as befits Yankee 
resourcefulness, that many of the ma- 
chine tools we are using on war or- 
ders are fully 30 years old. You will 
find shinier and handsomer shops, but 
we doubt if you will find more care- 
ful workmanship. Nor will you find 
many shops that started war work so 
romptly, with so little time or so 
ittle effort wasted in changing over. 

Government priorities soon shut 
down on our normal supplies and 
compelled us to exercise ingenuity in 
filling our orders. Thus the back of 
carpet has customarily been made of 
jute, which is the coarse material fa- 
miliar to you in burlap. Jute is 
needed for war uses of many kinds— 
sandbags, camouflage cloth, etc. 

So we developed a substitute made 
by working tough paper into a long 
string or thread. We waterproof it. 
Because of certain inherent features 
this new material is almost better, 
for all carpet purposes, than the fa- 
miliar jute. For one thing, it resists 
dry rot, which is the bane of jute. 
It is tough, yet smooth. 

Further, with wool being used in 
vast quantities for war purposes, we 


now are making half-wool and half- 


rayon carpets. The result is a more 
colorful pattern, with vivid, long- 
lasting colors. After the war, we 
doubt if the public will ever change 
back to an all-wool carpet. Rayon is 
probably here to stay. 

(Continued on page 234) 


























































































—_— OF WORKERS in plants over the country perform 


their tasks unaware that I-T-E is helping them. 


Take, for example, the many instances in industry in which ignitible vapors 
or explosive dust may gather. With that condition, circuit breakers must 
be enclosed in heavy metal cases, built to withstand great forces of inter- 
nal explosion. In large, explosion-proof units, as many as fifty stout bolts 
hold the cover of the housing in place. 


The identity of the circuit breaker is lost to almost everyone in the plant 
except the few men who must know about these things. Yet the business 
of supplying circuit breakers to be enclosed in weatherproof, watertight, 
dusttight, vaportight and explosion-proof cases has been a large and stead- 
ily growing enterprise with I-T-E for quite a few years. 


Steel-enclosed switchboards and individually The field of usefulness in giving protection—to electrical circuits, to con- 


pene ‘bo. ey oo ppt gg, a nected equipment and to operators—is broad, and for over fifty years the 
units represent the work for which I-T-E is ivity of I-T-E in this field has been expanding. More new develop- 
known. But, as the text at the right indicates, seanatee-4 - . . 
the field of I-T-E usefulness is even broader. ments by I-T-E will come. 


AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 
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__ICIRCUIT BREAKER CO., pumapepnia, pa. 



















































































Use Laminum shims 
to reduce parts machining for easier 
work tolerances in factory adjust- 
ment! More machine hours released 
for production. 

Laminum shims (.003 or.002 inch pre- 
cision laminations bonded into a solid 
unit) are cut to your specifications. 
Stock shim materials obtainable from mill supply distributors. 
(Wrue us for sample and illustrated shim application chart.) 
Laminated Shim Company 
Incorporated 
54 Union Street Glenbrook, Conn. 








FOR 
ADJUSTMENT 8.1812 





THE SOLID SHIM THAT 








(Continued from page 224) 
In other words, our company is 
not making use of the war to put out 
any ersatz goods to our customers. 
Rather, we are accepting the challenge 
brought by the war to give our cus- 
tomers something new and better. 

Anyone who has ever slept under a 
warm, woolly, form-shaping blanket 
may be surprised to hear that a carpet 
company such as ours is makin 
blankets for the United States Army. 

The change-over is both simple and 
strange. The stuff for an Armny 
blanket is 100 percent wool. It is 
soft and pliable. A carpet is rough 
on one side, and is tough, flat, and 
durable rather than comfortable. 

Nevertheless, we are now weaving 
Army blankets on many of the same 
machines formerly used for weaving 
carpets. Changes had to be made, at 
a cost of about $500 per loom. Opera- 
tors had to be trained. We had to 
buy our experience. 

We also are processing some jute 
cloth to make it proof against mildew. 
And we prepare strips of camouflage 
cloth which later are woven into 
chicken wire to provide a screen for 
gun emplacements. 

Another new venture, brought to 
this company by the war, is a welding 
department, now employing 12 men 
but to be built up speedily to 50 men. 
If we are able to secure certain repeti- 
tive welding operations we are now 
bidding on, we can picture this de- 
partment shooting up to 300 em- 
ployees, both men and women. Floor 
space is now being cleared to provide 
for this expansion. 





Controlling stores 


inventories 
(Continued from page 110) 





emergency realizes that changes in 
materials specifications with but little 
notice present a difficult problem. 

At first we ordered materials to fill 
our contract requirements for a defin- 
ite period, usually three months. 

This procedure, however, frequently 
left us holding stocks for which we 
had no further use when revisions 
came through calling for materials 
of different specifications. 

Our present policy, therefore, is to 
keep minimum stocks on hand. Since 
no two people could always agree on 
what the proper minimum should be, 
we felt that a single head, coordinate 
with but independent of the financial, 
production, and purchasing executives, 
should make the decision after a care- 
ful evaluation of all viewpoints. 

The size of the initial order is only 
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This panelboard is especially designed for use in shell loading 
plants, coal mines, coal storage ‘rooms, flour mills and other 
places where dust is a hazard. It is approved by Underwriters’ 
Laboratories, Inc., for “Class II, Groups F and G, Hazardous 
Locations,”’ covering atmospheres containing carbon black, coal 
or coke dust and grain dust. 

Instead of the usual steel front, consisting of trim and door, 
this panelboard has a solid steel front plate, gasketed all ‘round, 


and secured with screws to the extra- 
fran: || 
THE SIGN OFA 


wide flange. It is further rendered 
dust-tight with welded hubs for con- 
Cu 
Prank 


duit outlets, welded box-corners, and 
handle bushings riveted directly™ 
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ELECTRICAL PRODUCTS | 
for War Industry 
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to the steel cover plate. The brackets are welded at the back. 

The circuits are externally operable by a mechanism of new 
@ design. The handles operate through the dust-tight bushings. 
and engage the regular handles on the circuit breakers inside 
the cabinet. ON and OFF positions are indicated on the front 
of the cabinet. 

The panelboard is of the circuit breaker type, with either @ Type 
AC or @ Dublbrak circuit breakers; also other types of lighting 


branch-circuit circuit breakers. . . 
189i 
BETTER JOB 


Capacities: 50 Amperes or less, for 3 
Hdam 


wire, single phase, or 4 wire, 3 phase 
mains, with lugs only. Available with 
4 to 42 circuits . . . Frank Adam 
Electric Company, St. Louis, Missouri. 























FRANK ADAM ELECTRIC CO. 
ST.LOUIS, MO.U.S.A, 
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Consider the overworked produc- 
tion man with all the problems in 
plant conversion—in pushing ma- 
chines to the limit—training workers 
—fighting spoilage—stretching man- 
power to do more in less time! 

By the hundreds, these men have 
found that first aid for speeding oper- 
ations and reducing errors comes in 
the form of higher intensity illumi- 
nation. 

Answering this need in war plants, 
the new Goodrich Highlite Reflector 
is providing a new high standard of 
general illumination. Equipped with 
glass cover, this high bay fixture can 
also be furnished with an inner pro- 
jector to concentrate still higher in- 

































































Goodrich Highlite Reflector 


tensities where desired in specific 
working areas. 

With hundreds of sizes and styles 
of porcelain enameled reflectors, 
Goodrich has answered every re- 
quirement in industrial illumination. 
Literature on request. 


Protecting vital plants with flood- 
lighting — saving man-hours in 
production— Goodrich Industrial 
Fixtures are serving 
America’s war effort 





everywhere. 


SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 
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Co MPANY 


GENERAL OFFICES AND FACTORY: 4604 BELLE PLAINE AVENUE, CHICAGO, ILL. 
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one factor in maintaining the correct 
minimum inventory, and the con- 
troller of stores must manipulate te- 
quisitions, purchase orders, and deliy- 
ery schedules to obtain the best results, 

To do this effectively he must 
study trends in governmental mate- 
rials specifications in order to be able 
to call his shots in advance of gov- 
ernmental edict. 

We have found that materials fac- 
tors incorporated into design during 
peacetime in order to provide greater 
longevity, comfort, or range of utility, 
are being eliminated as the articles are 
designed for specific wartime purposes, 
and as the rate of obsolescence and 
deterioration is shortened by the im- 
pact of war. 

By careful study of our products, 
the controller of stores can hold back 
until the last possible minute before 
placing orders that might reasonably 
be expected to be replaced by less 
critical substances or eliminated. 


Two-Year Life Expectancy 


Certain of our products are designed 
to last for 2 to 30 years in normal use. 
Now, subjected to the hazards of war, 
they have an actuarial life of only two 
years. Problems such as this are grist 
for the controller of stores who must 
anticipate that materials incorporated 
in the product to retard obsolescence 
may be changed. 

We do not, therefore, rush out to 
buy materials just because we have an 
enabling priority. Our rate of produc- 
tion is the governing factor, and we 
consider an uninterrupted flow of 
materials of greater importance than 
quantities available. 

This short-term purchasing policy 
has considerably lowered our inven- 
tory investment in proportion to our 
rate of production. It has provided us 
with more working space through a 
reduction of stockpiles, and has often 
enabled us to send materials directly 
to production or assembly lines that 
normally would be handled through 
the storerooms. 

Another part of the controller’s job 
is to study our inventory from the 
point of view that the cheapest or 
most obvious materials are not always 
the most economical in the long run. 
He has to keep in mind, however, that 
material on the critical list cannot be 
considered from this viewpoint unless 
to replace something still more critical. 

We have made numerous savings 
through substitutions without lessen- 
ing the value of our products, al- 
though we maintain a rigid inspection 
system to test materials where slight 
differences from those specified might 
be costly or embarrassing. 

Our conversion from peacetime to 














Welders who have worked on all kinds of piping jobs fre- 
quently report that Midwest Welding Elbows are “easier to 
use” ... this means an all important saving in time. Layout 
time is saved because all pipe can be cut in advance accord. 
ing to the drawings ... time for lining up and tack welding 
is also reduced. 


Midwest Butt-Welding Elbows are “easier to use” because 
of their greater dimensional accuracy and consistent uniform- 
ity. These qualities are inherent in Midwest Elbows because 
of their unique method of manufacture: they are sized in 
compression (not extruded or stretched) and an exact in- 


BUTT-WELDING ELBOWS 





cluded angle is the result of special fixtures and tools 
developed by Midwest for machine-beveling the ends. 


Bulletin WF-41 shows the other advantages of Midwest Elbows 
. » » and tthe complete line of Midwest Welding Fittings. 
Write for a copy. 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 So. Second St., St. Louis, Mo. 

Plants: St. Louis, Passaic (N. J.) and Los Angeles 
Sales Offices: Chicago—949 Marquette Bldg. * Houston—229 Shell Bldg. 
Los Angeles—520 Anderson St. * New York—(Eastern Division) 
30 Church St. ¢ San Francisco—535 Call Bldg. * Tulsa—533 Maye Bldg. 
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THEY'RE TOUGH... 
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And they’re proving it in countless plants 
in all industries. The extra strength built 
into these tough bronze valves comes in 
good stead in meeting the severe demands 
of continuous operation. Now more than 
ever they are proving to their users that 
it pays in the end to buy good valves first. 


Figs. 2125 and 2129 are outstanding ex- 
amples of the ruggedness and depend- 
ability that are inherent qualities in all 
Lunkenheimer products. 


Since virtually all materials used in the manufacture of valves are on 
the list of critical materials, valve users are urged to furnish the high- 
est possible preference ratings and proper “end use” Allocation Class- 
ification Symbols on their orders. This will be of mutual helpfulness. 


ESTABLISHED 1862 


THE LUNKENHEIMER C2: 


—w QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST... NEW YORK 


LUNKENHEIMER VALVES 





wartime production created inventory 
problems that are far from static. Fre- 
quent design changes upset calcula- 
tions that were estimated in terms of 
sheets or bars rather than tons or 
pounds. We often have to cut small 
parts from large sheets or bars that 
ordinarily required only trimming, or 
were bought cut to size to meet a pre. 
determined purpose. 

Because of such situations our scrap 
mounted to 20 percent of incoming 
metals from a normal of 5 or 6 per- 
cent. Ordinarily it would be cheaper 
to dispose of most of this material as 
scrap, but the duty of conservation 
made it necessary to find ways of 
salvaging as much of it as possible. 

One stunt not only enabled us to 
utilize scrap but also helped to speed 
production. As a result of our studies 
we found that, in spite of frequent 
revisions in design, there are certain 
parts in the products we manufacture 
that remain fairly constant or stand- 
ard. Usually these are located in the 
“innards” and comprise such items 
as stiffeners and braces. 

Our former practice was to cut 
these pieces at the time the job was 
going through. Now, however, we cut 
them from scrap and place them in 
stores until needed. Consequently, on 
future jobs we are able to bypass the 
shears, which now cut them up in 
slack periods or on the late shift when 
a certain amount of idle machine 
time is otherwise unavoidable. 


Controller Checks Changes 


Our policy provides that any de- 
sired deviation from customary pro- 
cedure, design, or method be reviewed 
by the controller of stores so that he 
can debate the advisability of change 
from a materials standpoint. 

Our inventory has been standard- 
ized on certain types and sizes of raw 
materials or parts, which are carried on 
hand in sufficient quantities to meet 
all normal operating requirements. 
When any of these materials or sup- 
plies are not suitable, the job is con- 
sidered “special.” In this case the 
controller of stores must work out with 
the engineer a method of designing 
around the needed material or suggest 
materials more easily obtainable. 

Changes of methods in producing 
parts—for example, casting instead of 
machining—might in itself reflect an 
initial economy, but seriously affect 
the economy of previous or subse- 
quent operations that must be con- 
tinued regardless of such change. Ma- 
terials and supplies purchased in an- 
ticipation of uninterrupted production 
by the former method might be ren- 
dered obsolete by the latter. 

Supplies, as such, can frequently be 
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ONCE MORE, Minneapolis- Honeywell 
helps those who help! 


In this new ait- 
plane engine plant in the middle west, M-H 
Controls govern conditions to help speed 
production. e No matter what control 
requirements may be—whether for a sleek, 
new modern building like this outstanding 


plant designed by Albert Kahn —or for an 


older plant being converted to war pro- 
duction— Minneapolis- Honeywell has the 
experience, the knowledge and the facilities 
to produce exactly the results desired—at 
minimum expense. Minneapolis-Honeywell 
Regulator Company, 2706 Fourth Avenue 
South, Minneapolis, Minnesota. Company 


owned branches in 49 principal cities. 
































SAVING 30:8 
OF DRYING TIME 


Heres The Reason 


WHY! 


This One modern Ross Dryer is 
actually doing the work that 
would ordinarily require from two 
to seven of the old type dryers. 
A big factor in achieving this 
drying SPEED is the Ross insu- 
lated steel pafief construction of 
the dryer that cuts heat losses to 
a minimum. 


Despite SPEED, the product is 
being produced with exact final 
moisture content. Uniform air 
circulation insures even drying 
results. The system is under cen- 
tralized control and operated from 
a single push button. 


Ross Air Conditioning and Drying 
Systems can cut drying time one- 
half and more with accompany- 
ing saving in fuel, floor space 
and equipment costs. Records 
prove it! 


Write For Our 20 Page 
BULLETIN NO. 210 
It shows the range of 


industries in which Ross 
Systems are being used. 





201 North Wells St. 
CHICAGO, ILL. 





J. 0. ROSS ENGINEERING 


Main Office — 350 MADISON AVE., New York, N. Y. 


ROSS ENGINEERING OF CANADA, LIMITED, Dominion Square Building, Montreal 


DETROIT. MICH. 4 














liquidated without much loss, but dis. 
locations affecting the productivity of 
machines and the labor required to 
use them, cannot be attempted at the 
present for reasons of costs. 

Practically no change can be made 
in our production schedule that does 
not in some way affect our inventory, 
If a contract is canceled, we must also 
cancel our orders for the materials 
needed to do the job. If we are com- 
pelled to stop work on certain items 
to give priority to a rush job, we fre- 
quently find it advisable to ask ou 
suppliers to hold up shipment of ma 
terials on the suspended job while we 
attempt to do a little aggressive ex- 
pediting of materials required for the 
new job. 

It is therefore essential that the con- 
troller of stores receive, as a matter of 
routine, all production plans and re- 
visions in the production schedule. 

The prevention of losses through 
exact estimating formerly revolved 
around the cost factor. ‘Today a short- 
age of materials results in losses that 
are measured in terms of loss of man- 
power, loss of machine time, and loss 
of efficiency. 

Excess materials are exactly that— 
excess materials, and bad today, any 
way you look at it. 

We have found that our workers are 
extremely sensitive to unbalanced 
stocks of materials provided for special 
jobs. We have continuously urged 
them to conserve materials. We keep 
a “pillow” of parts and materials be- 
fore each bench. When it is neces- 
sary to cart away shop boxes full of 
obviously specially designed parts after 
the job has been completed, the ele- 
ment of skepticism on the part of the 
workers is apparent even where it is 
not expressed. On the other hand, 
workers getting toward the bottom of 
the boxes and observing that the sup- 
ply of stock parts is just about right to 
complete the job, frequently put on 
an extra burst of speed to finish up. 

Therefore, our raw materials esti- 
mating is the result of a careful and 
complete analysis of the product to be 
made and a careful estimate of all 
materials going into or around it, and 
then multiplication of each figure by 
the total number of units to be made 
in a given period. 

Factors that might tend to produce 
a shortage are carefully considered, 
since the efficiency of materials con 
sumption might be offset by the neces 
sity for tearing down a machine o1 
halting an assembly because of mate- 
rials shortage; also, of course, by the 
necessity for setting up the machine 
again to complete the job when the 
materials arrive at a later date. 

We therefore leave a little leeway 
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CR7006-D51 Full- 
voltage Starter 


Three-phase; 110 volts, 3 
hp maximum; 220 volts, | 
5 hp maximum; 440 to 
600 volts, 7 1/2 hp’ 
maximum i 
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Reversing Starter 
Phase, 110 Three-phase, 110 volts, 3 
bh 14% hp hp maxiigin, £90 bole, 5 
aximum; 220 hp maximum, 440 to 600 
600 volts, 2 volts, 714 hp maximum. 


42-8491 


CR7006-D50 Full- 


voltage Starter | 
Three-phase; 110 volts, 
11/2 hp maximum; 220 to 
600 volts, 2 hp maximum 


B awed pick up your phone and call the 


nearest G-E office. Tell us 
priority rating and the type of starter you 
want. In most cases, we’ll be able to have 
your starter, or starters, on the way to you 
before the end of the day. 


your 


Centrally located warehouses which carry 
an ample stock of the popular sizes and 
types of magnetic starters make this kind 
of service possible. 


When you need motor control in a hurry, 

call your local G-E salesman. In most 

cases he will have just what you need in 

stock. General Electric, Schenectady, N.Y. 
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Did you know that in many cases, complete 
new Offices can be built overnight with J-M 
Transite Walls? That’s a feature of these 
modern, movable partitions that makes them 
particularly important in these times. It’s 
made possible because of the unique construc- 
tion method employed in erecting Transite 
Walls. And it’s just one of their four important 
advantages: 

1) QUICKLY INSTALLED—Transite Walls are installed dry, without 
dirt or disturbance. The use of large pre-fabricated units cuts con- 
struction time to a minimum. 

2] EASILY RELOCATED— Whenever changes are necessary, Transite 
Walls can be easily relocated—moved from one building to another 
if necessary—with complete salvage of materials. 

Re STRONG AND DURABLE—Transite Walls provide the solidity of 
masonry walls... are fire-retardant, keep maintenance low. 

0 RELEASE CRITICAL MATERIALS FOR WAR USE—because Trans- 
ite Walls are basically asbestos-cement sheets. 

YOU CAN FORM ANY TYPE PARTITION with Transite Walls. For 
details, write Johns-Manville, 22 East 40th Street, New York, N. Y. 


Johns-Manville 


TRANSITE3:::*0:WALLS 
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for possibility of short shipment, 
losses, or damage in transit or produc- 
tion, and we make allowances for pos- 
sible requirements that cannot be ac- 
curately estimated because of dimen- 
sional factors. 

After we have estimated the quan- 
titics of materials to order, we attempt 
to schedule shipments to keep unload- 
ing crews busy. Unless this is done, 
the influx is likely to form peaks so 
large that it is impossible to unload 
the cars when they arrive. This re- 
sults in confusion and in unnecessary 
demurrage charges, and ties up cars 
that are urgently needed elsewhere. 

The controller of stores must exer- 
cise considerable dexterity to manipu- 
late the materials problem, but our 
experience has been that such manipu- 
lating can better be done by one in- 
dividual than several. 

Some clearly demonstrable results of 
this policy are as follows: 


1. We have reduced the tendency 
to overbuy or accumulate materials 
likely to become obsolete, or suffer 
loss through deterioration—overbuy- 
ing revealing itself through a falling 
rate of inventory turnover. 

2. We have been able to improve 
our product design and manufacturing 
methods because engineering super- 
vision is directed to essentials of fabri- 
cation. 

3. There has been a reduction of 
inefficiency and waste through the in- 
troduction of conservation measures 
and lessons in wartime thrift. 

4. Perhaps our greatest advantage 
is that we can concentrate on produc- 
tion with the reasonable assurance 
that all materials and supplies will be 
on hand when needed. 





Collecting scrap 
from the community 


(Continued from page 112) 





important because the donor wants to 
know that he is not helping somebody 
make an undue profit out of the 
emergency. Here is the Legion 
statement: 


“All contributions will be hauled to 
the community scrap pile located at 
The metal will then 
be sold to scrap dealers at prevailing 
market prices. (Name of scrap com- 
pany) will handle the scrap at abso- 
lute cost and donate its profits to 
the campaign. Net proceeds will be 
used to (fill in beneficiary of the cam- 
paign here).” 





State headquarters also sent to 

















NO LONGER BOTHERED BY 
: GLARE AND SUN HEAT 





From scores of plants come enthusiastic reports on Frosted AKLO 
glass installations. By reducing eyestraining glare, this scientific 
diffusing glass helps employees do more and better work. Errors 
are eliminated, production speeded up. Costly shades or bother- 





some painting of glass are eliminated. 

By absorbing most of the sun’s heat—about 9714% of the 
infra-red rays—Aklo keeps factory interiors cooler in summer. 
This is doubly important where precision work must be held to 
close tolerances. Operating costs are substantially reduced in air- 
conditioned areas. 





REDUCES GLARE — eliminates eye- AKLO glass is manufactured by Blue Ridge Glass Corporation, 
strain and employee fatigue. Kingsport, Tenn., and sold by Libbey-Owens-Ford through 
RETARDS SUN HEAT—keeps workers leading glass distributors. It is available in hammered and ribbed 
comfortable on their jobs. , pattern, both wired and unwired. For full information, write Blue 
RENDERS SAVINGS —celiminates Ridge Sales Division, Room 1161, Libbey-Owens-Ford Glass 








shades inti f class. - : 
oe ee | Company, Toledo, Ohio. 
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BLUE RIDGE AKLO GLASS 


Heat-Absorbing - Glare-Reducing + Figured and Wire Glass 
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Protection 


Against 


INDUSTRIAL DUST 


Industrial dust presents two main hazards to the 
worker in factory and mine. First—risk in unsanitary 
working conditions. Second—risk through fire and 
explosion. 

PANGBORN Dust Control systems eliminate all per- 
sonal hazards—and have additional dollars and cents 
advantages of salvaging raw materials, preventing 
spoilage and waste, promoting better all-around in- 
dustrial ‘“‘house-keeping’’. A size and type installation 
for every requirement. 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 
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posts instructions and suggestions un- 
der the following heads: 


1. How to Organize a Community 
Scrap Collection Campaign. 

2. Selecting the Executive Com- 
mittee; Its Job. 


3. Selecting a Beneficiary for the 
Campaign. 

4. Disposing of the Scrap. 

5. Making Up the Budget. 

6. Appointing and Instructing Op- 
erating Committees (Publicity, Trans- 
portation and Labor, Merchants Con- 
tact, Industrial Contact). 


Another assistance provided by 
American Legion state headquarters 
was a sample handbill announcing the 
collection, telling why it was being 
made, and listing the ordinary fer- 
rous items found around the house or 
on the farm, such as bedsteads, stoves, 
radiators, skillets, lawn mowers, wash- 
tubs, automobile frames and _ bodies, 
hay rakes, tractors, wire fence, bailing 
wire, separators, pumps. 





Taking care of 
production tools 


(Continued from page 115) 





not abuse or willfully damage them. 

That involves correct selection of 
the tool for the job and _ proper 
mounting on the spindle, in the tool- 
post, or in whatever way it is held. 
Then comes the matter of speeds and 
feeds. Crowding a tool, taking too- 
heavy cuts, inevitably results in in- 
creased breakage. Although we are 
now pushing all equipment harder 
than ever before in order to speed up 
production, and thus are sacrificing 
tool life to some extent, a defi- 
nite effort is made to avoid down- 
right abuse. Our aim is to get both 
maximum production and at least a 
close approach to maximum life. 

We consider that proper sharpening 
or grinding of tools is one of the most 
important factors in obtaining maxi- 
mum production and life from a cut- 
ting tool. For that reason operators 
are not permitted to sharpen a tool. 

All tools that need sharpening or 
reconditioning must be _ returned 
either to the main toolroom or to one 
of the department toolrooms. In all 
these toolrooms there are men who 
are competent to grind, with the help 
of special equipment, the kinds of 
tools handled. The main toolroom, 
of course, carries a much wider va- 
riety of tools and has a staff of men 
who are real experts in tool grinding 
and reconditioning. Only in this way 

















“Brother, it's a honey! We’re supplying special parts to an airplane 
plant. Keeps us hopping 24 hours a day. And production’s as good 
on the night shift as on the day shift. How come? Well, a good part 
of it’s the fluorescent lighting—and the FLEUR-O-LIER fixtures that 
go with it. They do a job the way our product does in a bomber.: 


“Yep — FLEUR-O-LIERS, I said. 
Swell idea. 40 different manufac- 
turers design their own fixtures, 
but build ’em to the same 50 
specifications set up by MAZDA 
lamp experts. Then Electrical 
Testing Laboratories in New 
York checks ’em against those 
standards and certifies the fix- 
tures if they’re okay. Yes sir — 
that FLEUR-O-LIER label on 
a fixture tells me it’s RIGHT! 


“And get this. We hung ’em so that we 
got not only a swell lighting job, but 
so that we could clean ’em easily. We 
found if we didn’t use soap and water 
regularly, dirt and dust would cut 
down light as much as 50%! But out- 
side of cleaning and occasional re- 
lamping, we don’t have to fuss with 
FLEUR-O-LIERS. They do a great job!” 





FLEUR-O-LIERS 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open 
to any manufacturer who complies with FLEUR-O-LIER requirements 
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let me tell you about 
| 1 operation!” 








Dependability counts! See why 
you get it in FLEUR-O-LIERS 


@ Certified ballasts and starters . . assur- 
ing balanced, economical operation 
—most light from your lamps—high 
power factor (over 85%). 


e Durability and safety 

e Ease of maintenance 

e@ Maximum light output 

e Flicker correction (on two-lamp 
circuits). 

e Correct ventilation 


e@ Every unit carries the FLEUR-O-LIER 
Manufacturers’ Guarantee. 


* * * 


A vital tool in wartime production, 
fluorescent fixtures now require a suitable 
WPB priority rating. Any of the FLEUR- 
O-LIER Manufacturers, your electrical 
contractor, wholesaler or electric service 
compety will be glad to work with you 
on this to get the best lighting possible. 
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Fleur-0-Lier Manufacturers + 2151-8 Keith Bidg., Cleveland, 0. 


Please send me FREE new booklet ‘‘50 Standards 
for Satisfaction,” together with list of Fleur-O-Lier 
manufacturers. 


Name 





Address 
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EAT-FAG, the unseen 
saboteur — the enemy 
of production — strikes at workers who sweat. In sweat- 
ing, vitally needed salt is lost from men’s bodies. They 
become inalert — fatigued — careless — make mistakes. 
Lowered efficiency sets in — costly accidents can easily 
happen. And, priceless man-hours are lost. 


To prevent Heat-Fag, salt sweated from the body must 
be replaced. The way to do it is simple and inexpensive. 


FREE Sample Tube 
Write — on your firm 
letterhead — for a 
free sample tube of 
Morton’‘s Salt Tablets 
and for folder — 
“Heat-Fag and Ac- 
cidents Ride To- 
gether.” 
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can responsibility be centralized ang 
assurance had that the work is coy. 
rectly done. 

Under the best of conditions cop. 
siderable breakage of tools will occur, 
and the problem then becomes one of 
salvaging them whenever possible. 
There are various tricks, most of them 
well known, that can frequently be 
employed to restore broken reamers, 
taps, and drills to at least limited use 
or application on special jobs. We go 
as far in this direction as seems feas- 
ible or economical. For example, 
broken drills are repointed and used 
as long as possible. 


Full Life for File 


Some experiments have been made 
in reconditioning old files, but we 
have not attempted to do this on a 
large scale, largely for the following 
reasons. A good deal of filing is done 
on both coarse and fine work. It has 
long been the custom to pass files 
along as they become wom or 
scratched to less exacting jobs. F're- 
quently a file that is not good enough 
for one job will serve satisfactorily for 
another. As a result, when a file has 
made the rounds, so to speak, and is 
no longer considered useful, there is 
some question as to whether it is 
economical or feasible to attempt to 
recondition it. 

In any event, no files or tools are 
discarded until they have been cate- 
fully inspected by a competent me- 
chanic in the main toolroom to de- 
termine whether they are still usable, 
or can be made so. All discarded tools 
are carefully segregated according to 
composition and are usually sold to 
tool manufacturers as scrap, although 
there are some items that are utilized 
as scrap in our own foundry and roll- 
ing mill. 

A simple change in our methods of 
reconditioning rivet dies has cut costs 
considerably and enables us to get 
much longer life from them. These 
dies, which are used in an air hammer 
to form the heads on rivets, become 
worn or otherwise defective after pro- 
longed use. It was formerly our prac- 
tice to send the dies to the heat-treat- 
ing department to have the temper 
drawn. Then they were returned to 
the main toolroom for reconditioning, 
after which they were hardened. After 
a few trips to the heat-treating de- 
partment, the unavoidable scaling of 
the shank reduced its diameter so that 
the die fitted too loosely in the air 
hammer, and therefore had to be 
scrapped. 

We have now developed a method 
of softening only the end of the die 
with the oxyacetylene flame, without 
heating the shank sufficiently to soften 
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%& The nation needs scrap iron and 
steel—millions of extra tons of it this 
year. Make your clean-up complete, 
both in the plant and at home. Subject 
every pound of idle metal to the search- 
ing question: "Is it absolutely essential 
that we keep this?” 

But don’t stop there! Rounding 
up the scrap and instituting more 
thorough salvage methods are only 
part of the job of conserving the 
nation’s resources. Start at the be- 
ginning and make better use of new 
steel... aim to get more finished 


products out of it, with less waste. 


APA? 


OEM Photos 6) Palmer in an Allegheny Ludlum plant 





- TO PRODUCE MORE 


That is particularly necessary 
with electric-furnace steels, and the 
critical alloys they contain. There 
are many ways to save. Both stain- 
less and tool steels can be more 
efficiently selected and better used, 
to step up production and cut down 
the amount of rejects and spoilage. 
The substitution of lower alloys, 
and of standard analyses, sizes or 
finishes instead of special ones, 
all offer good opportunities to save. 

Right now, do your share to in- 
crease the nation’s scrap stockpile. 


And for the duration, avoid waste 


in all its forms—make every pound 
of steel and alloys go as far as possible. 
There will be problems involved, 
but not insoluble ones. Call on 


our Technical Staff to help you. 


Megheny Ludlum 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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| An Important Step to 
_ Increased War Production 

















































The Swartwout line of Premium Quality 
Roof Ventilators provides the style or size 
to bring you success in licking every 
ventilation job in your industrial build- 
ings. Ask for the help of a Swartwout 
engineer or consult your own architect. 


The Swartwout AIRJECTOR » 

Gives you power roof ventilation at its best. Com- 
bines low-cost power air movement, gravity flow 
and suction effect. 


Swartwout Multiple Heat Valve 
Newest gravity-type ventilator 
for large scale air movement. 
Installed on any roof in mul- 
tiples of thirty square feet of 
actual opening. . . Inexpensive 
per square foot of opening. 


Swartwout Rotary Ball Bearing Ventilator > 
Industry’s quality ventilator for a third of a cen- 
tury. More capacity for the size of ventilator used 
and a life-time of trouble-free operation. 


~ Swartwout-Dexter Heat Valve. Provides practically 


any area of roof opening desired — economical for 
general ventilation. Installed as one unit over length 
of building, or in short sections where needed. 


The Swartwout Co. 
18509 EUCLID AVENUE e CLEVELAND, OHIO 









Write for 1942 Swartwout 
Ventilator Catalog File 


(VENTILATION SPECIALISTS ) 
Also Swartwout Power Plant Equipment 



























it or cause scaling. ‘I'he die is then 
chucked in a lathe and the profile re. 
stored by a drill that has been groung 
to the proper shape. This operation 
takes only a minute or two. After ojj- 
tempering the head, the die is again 
ready for service. 

Electric and pneumatic portable 
tools are another item of equipment 
whose life and usefulness can be 
greatly extended by proper handling 
and maintenance. We have in opera. 
tion upwards of 1350 such tools, con- 
sisting of drills, nut runners, chippers, 
scaling hammers, and so on. More 
than 800 of these tools operate at 180 
cycles, three-phase. Each tool bears 
a shop number and is assigned a card 
in our equipment file, on which are 
entered all major repairs. From these 
cards we can easily tell which makes 
of tools stand up best in service, 
where the weak spots are, and other 
information of value. 


Most of these tools are working 24 ' 


hours a day, and at best they get 
hard service. It is our practice to have 
every electrically driven tool returned 
to the main toolroom at least once a 
month for inspection. Here they are 
taken down, and all parts are carefully 
examined for excessive wear or de- 
fects. Commutators, brushes, bear- 
ings, gears, switches, coils, cords— 
everything is reconditioned or re- 
placed if necessary. After lubrication 
the tool is given a simple but effec- 
tive shop test to determine whether it 
develops as much power as it should. 
It is then sent out to the department 
where it belongs, to replace another 
tool in service. 

The same general procedure is fol- 
lowed with pneumatic tools, except 
that they are inspected every two 
weeks. Formerly a good deal of trouble 
was experienced from rapid wear of 
moving parts caused by inadequate 
lubrication. This trouble was _prac- 
tically eliminated by installing line 
lubricators at the outlets of the air 
lines. 

Actual breakdowns of either elec- 
tric or air tools are comparatively rare 
because the frequent inspections en 
able us to detect and to remedy all 
defects before they cause any serious 
trouble. 

Careful instruction of operators in 
the proper use of these tools also helps 
much to prolong their life by avoid- 
ing abuse. For example, operators of 
high-cycle tools are instructed to turn 
in at once any tool that does not start 
immediately when the button is 
pressed. Failure to start usually means 
a broken or loose connection so that 
only one phase is energized. In this 
condition the motor will not start, 
and the stator will roast out in a min- 
ute or two if current is left on. 
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 Sanymoel’ ALL WOOD | 


TOILET COMPARTMENTS 








HEN “Man-Hours”’ TURN INTO “Woman-Hours,” 
PROVIDE THE FACILITIES THAT WOMEN EXPECT 


ITH INDUSTRY employing more and more women to 
meet the shortage of man power, the installation of addi- 
ional toilet and washroom facilities is essential. 
or the duration the all important thing is to keep both men 
und women employees on the job full time by providing toilet 
and washroom facilities that are strictly up to date according 
to modern sanitary standards. Survey these facilities from the 
standpoint of adequacy, particularly for women workers. 
eglect nothing that offers assurance for keeping men and 
omen workers mentally alert and physically fit at all times. 
So long as plumbing fixtures are available, there are no restric- 
ions on the installation of adequate toilet facilities for women 
workers now that Sanymetal offers a wartime toilet compartment 
of all wood construction that possesses the exclusive features 
of Sanymetal steel toilet compartments. 
Sanymetal All Wood Toilet Compartments are standard flush 
type compartments with or without front panels (installation 
with front panels illustrated). These all wood compartments 
come to the job with complete door hardware and partition 
fittings, there saving time and insuring grief-free installa- 
tion. Doors partition panels are of 7-Ply Douglas Fir Ply- 


wood. Sanymetal's famous four-way design posts paneled on 
all four sides, and headrail bracing, all of wood, make a 
substantial and rigid installation. 


Although the flush type compartment of all wood construction 
illustrated is the one most frequently installed, you may obtain 
any one of Sanymetal's four types of toilet compartments in 
wood, the engineered features of which embody the results of 
27 years of research and experience in making over 53,000 
toilet compartment installations. While plumbing materials and 
plumbing fixtures are still available there is no need to post- 
pone or forego needed toilet room modernization. 


Prepare adequate and modern toilet and washroom facilities 
for women workers. It is a sound investment for good employee 
relations for the years ahead. Sanymetal provides a Check List 
of Essentials which may be helpful in surveying the need for, 
and providing such facilities. It is free upon request. Discuss 
your toilet and washroom requirements with a Sanymetal repre- 
sentative who is qualified by years of experience to offer many 
constructive suggestions. He will show you samples of substitute 
materials which are being used in Sanymetal wartime toilet 
compartments. Write for Bulletin No. 900. 


*Trade Mark Reg. U. S. Pat. Off. 


THE SANYMETAL PRODUCTS CO., INC. 


1707 Urbana Road ee Cleveland, Ohio 


ae TOILET AND OFFICE PARTITIONS 
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The TECO Ring Con- 
nector spreads the 
load on a timber joint 
over practically the 
entire cross-section of 
the wood. 



































Sans ole pbel=i-sabere, 

of wood 

1 how the 

p solve your 

ncy building problems, fill in 


the coupon. 
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ENGINEERING COMPANY 


WASHINGTON, D. C PORTLAND, OREGON 



















TIMBER ENGINEERING COMPANY Dept. 8-0 
1319 Eighteenth St., N. W., Washington, D. C. 


Please send us complete information on the TECO Con- 
nector System of Timber Construction. 


Individual........ 
Firm 
Street 
City. 











State. 
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Scheduling operations 
for uniform output 


(Continued from page 119) 





is necessary for the specific job. Any 
material not on hand is ordered at 
once by sending a purchase order to 
the purchasing department. Then, 
simply by sending the production plan 
to the release control supervisor, ma- 
terial control notifies him that this job 
is to be put in work and that material 
is available. 

Meanwhile the planning engineer 
has been preparing the production 
routing sheet from the information 
furnished by the order department. 
This contains all customary routing 
sheet information such as part name 
and number, customer name, material 
required, and operations in proper 
sequence. But also it contains an 
innovation which has been immensely 
useful in saving time and eliminating 
much duplication of effort due to pay 
rate changes—payroll rates for each 
operation are expressed in hours in- 
stead of dollars. 

As soon as the production routing 
sheets are. physically ready, they are 
released to the shops and other in- 
terested departments. Distribution 
of these sheets does not constitute a 
go-ahead signal. ‘The production rout- 
ing sheet simply serves as a map to 
guide the job in its travels through 
the plant. ‘The release control super- 
visor is responsible for the actual 
schedules. 


Schedules Small Lots 


Upon notification from material 
control that materials are available for 
the job, and upon receipt of a copy 
of the production routing sheet, the 
release control supervisor schedules 
the job. He may send the whole job 
to the plant in a single release, but 
more often breaks the job down into 
relatively small lots, scheduling them 
at regular intervals. 

This schedule is sent in the form 
of a factory release, with a material 
requisition, to the machine schedule 
department. Another copy of the ma- 
terial requisition serves notice on the 
stockroom that materials will be re- 
quired in the near future for the job 
in question. Thus, when machine 
schedule sees that the proper machines 
are to be available, all that is neces- 
sary is to send the factory release to 
the stockroom and into the shop to 
put the scheduled job in work. 

We like this control system because 
it works. It works because it is almost 
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Today, one of Dayton’s big jobs is to 
help you get longer life out of the 
V-Belts you use, whether they are 
Daytons or not. So, here are nine 
life-saving hints for V-Belts. They’re 
short and to the point . . . but import- 
ant—and worth remembering: 
1. When install- 
ing, don’t pry 
V-Belts over the 
pulley grooves— 
instead, slide 
. motor forward 
and drop belts over the pulleys. Then 
move motor back until the proper 
tension is obtained. 
2. When the proper tension is reached, 
belts have “live springy vibration.” 
When too much slack exists, belts feel 
dead when struck by hand. 

















3. Check and line up pulleys, groove 
for groove, and in parallel. Mis- 
"ie “eS » alignment wears 
_ both belts and 
pulley grooves. 

4. Check both 
shafts for parallel 
alignment soeach 


belt can pull its share of the load. 


5. Check and re- 
place worn pul- 
leys—they wear 
out belts prema- 
turely. 
6. Don’t replace a 
-_ of a set of V-Belts with new 
; belts as the new 
belts will hog the 
load and wear out 
quickly. Instead, 
replace the whole 
set and conserve 





any good belts from the old set for 
spares. 

7. Don’t let oil leak on V-Belts. Where 
an oily condition prevails, use the 
Dayton Oilproof V-Belt. 

8. Don’t hang V-Belts on nails, hooks 
or across boards or other objects which 
might cause them to bend sharply. 

9. Belts not in use should be stored in 
a cool, dry place away from direct 
sunlight and high temperatures. 

You are invited to call on your nearest 
Dayton Distributor for helpful sugges- 
tions or service. He will gladly help you 
with your V-Belt problems. 


THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO 


DAYTON RUBBER EXPORT CORP. 
38 Pearl St., New York, N. Y., U.S.A 


The World’s Largest Manufacturer of V-Belts 
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AFew Typical Silv-A-King Users: 


Orn 


THREE YARDS OF LIGHT 


Industrial lighting isn’t bought, like cloth, by 
the yard. For a proper lighting installation, two 
things are important—the equipment itself and 
the skill and technical know-how necessary to 
lay it out. The design, manufacture and layout 
of efficient, economical, long-lived lighting 
equipment have been Silv-A-King’s special job 
for 21 years. Whether your light source is 
fluorescent or incandescent, Silv-A-King equip- 
ment and engineering experience will make it 
work for you. Bright Light Reflector Co., Inc., 
1027 Metropolitan Avenue, Brooklyn, N. Y. 


betel 






Write for one or both of these Silv- A- King Lighting 
Guides: LG1 — Fluorescent, or LG2 — Incandescent, 





FLUORESCENT + INCANDESCENT 


entirely automatic, exercising con. 
stantly moving control over every job, 
The five copies of the plan sheet jn. 
itiated by the customer’s order serve 
three functions: (1) Information as 
to specifications, quantities, and so on: 
(2) warning to all concerned that the 
job is in work; (3) notification in Teg- 
ular sequence to set in motion the 
various functions. The production 
routing sheet, freed as it is from com- 
plex explanatory matter because of the 
operation sketches, is an easily under- 
stood guide. And the factory release 
provides the all-important timing so 
essential to uninterrupted productive 
flow. 

The production control system is 
unchanged since its adoption. The 
master production routing sheet is 
first typed on a die-impressed stencil. 
From this are run 50 copies of the 
production routing sheet (Figure 1), 
Next, the last three columns are 
blocked out and the cost department’s 
four copies are run on pre-duplicated 
forms (Figure 2). Finally, all but the 
first four columns are blocked out and 
as many shop route cards as needed 
are run (Figure 3). Now the stencil 
is cleaned in water and filed for re-use 
whenever this particular order may 
come through again. 

The special travel tags sometimes 
required for each part or piece are 
shown in Figure 4. 

The facts for the production rout- 
ing sheet are taken from the order in- 
formation compiled on the plan sheet 
by the order department. From the 
planning department, the production 
routing sheet goes to all production 
centers (including foremen), to the 
production department, and to the 
scheduling department. The cost in- 
formation goes to the factory cost de- 
partment. The shop route cards are 
sent to the cutoff department for dis- 
tribution with the first trays of ma- 
terial to be used. 


Release Card Starts Work 


Supplementing this paperwork 1s 
one other basic form, the factory re- 
lease card. Also duplicated with die- 
impressed stencils, this form actually 
initiates the plan of work set out by 
the production routing sheet. When 














AC SPARK PLUG 
GENERAL MOTORS 
FISHER BODY 
INTERNATIONAL HARVESTER 
JONES & LAUGHLIN STEEL 
PITTSBURGH PLATE CLASS 


and many others 


the machine schedule department de- 
cides to release into the plant a par- 
ticular order or part of an order, 75 
copies of the factory release are dis- 
tributed to foremen, timekeepers, pro- 
duction centers, stockroom, and _ all 
control departments. Each form not 
only tells the foreman what work he is 
to perform on the following day, but 
also provides columns for recording 
work actually accomplished by each 


SILV-A-KING MAKES Hight wor FOR YOU | workman. 
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Can you recommend a 
speed reducer that 
will enable us to vary 
speed of feed rolls in 
the ratio of 1 to l-l 
by adjusting the speed 
of the variable speed 
device in the ratio of 
1 to 2? The reducer 
would have to be finish- 
ed off with no feet on 
the case and with the 
ends turned to run in 
bearings. 


~~ 


~~ 


DIFFERENTIAL 
SPEED REDUCER 


Our Engineering Department is at your disposal, to advise 


you on any unusual problem. We invite you to consult us 


. no obligation. 


WINFIELD H. SM 


222 FREY AVENUE ...8PRINGVILLE. ER 


VOLUME 100, NUMBER 8 - AUGUST. 1942 


This is typical of hundreds of special 
problems submitted to our Engi- 
neering Department every year. The 
illustrations show the WHS Differ- 
ential Speed Reducer used to pro- 
vide the desired service in the plant 
of a Western New York asphalt 
roofing manufacturer (name on re- 
quest). A regular No. 20 model, with 
special shaft extensions and with cover 
altered and feet stopped off, has resulted 
in a considerable increase in output and 


greater cutting accuracy. 


WHS Differential Speed Reducers have 
a wealth of features found in no other 
units. They are now used in 47 industries 

. the result of over 40 years of speed 
reducer manufacturing and engineering 


experience. 


itTH, Boe 


\E COUNTY ~NEW YORK 
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75,000 PLANES 
COULD BE BUILT 


with the work-hours lost 
through accidents in1941 


AST year, in the United States, 

4 1,500,000,000 man-hours were 
lost because of work accidents. Since 
it takes 20,000 work-hours to build 
a fighter plane, this is equivalent to 
the time necessary to build 75,000 
planes. 

This tremendous waste of skilled 
man power could have been reduced 
approximately one-half, if the proper 
safety precautions had been used. 

A large proportion of the serious 


MULTIGRIP FLOOR PLATE 
ASSURES SAFE FOOTING. 


accidents are caused by falls ... and 
that’s where U-S-S Multigrip Floor 
Plate can be a decided help. Multi- 
grip is safe wet or dry. It gives 4-way 
protection against slipping. Shoes 
hold tightly on the special shaped 
cleats. 

Multigrip Floor Plate gives pro- 
tection for years with no mainte- 
nance. It can be installed quickly, is 
fireproof and will stand the pounding 
of heavy shop traffic. 


U-S-S MULTIGRIP FLOOR PLATE 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED 


STATES STEEL 
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Controlling the flow 
of production materials 


(Continued from page 121) 
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to the assembly floor. ‘This new total 
subtracted from the amount shown in 
the accumulated total received column 
of the production record gives the 
number of pieces in stock available 
for issue of the next release of that 
particular assembly involved. 

3. Rejections. This scction of the 
production card is located on the right- 
hand side and gives an accurate, up-to- 
date record of all rejections. Date, re- 
jection number, amount or quantity 
rejected, and disposition of rejected 
items are posted in their respective 
columns. When these rejected items 
are cleared by the salvage board, dis- 
position is made and they are okayed 
through salvage, reworked, or replaced. 

New route cards are issued for items 
okayed through salvage, and new or- 
ders are issued for itcms to be re- 
worked or replaced. ‘I‘hese new issues 
are posted or recorded in the order 
section of the production record the 
same as a new issue, using the rejec- 
tion number in placc of the order 
number and recording the quantities 
in the various columns until the 
parts are received in stock. If the parts 
are replaced on another lot, this is 
noted in the disposition column, show- 
ing the lot to which they are added. 

Outside production items are 
treated as an actual production part 
after being received from the vendor. 
‘These parts are identified by a purple 
signal inserted in the visible index. 


Visible Index 


At the bottom of the production 
record card is the visible index, which 
is divided into two halves. The left 
half shows part number, ncxt assembly 
number into which the part goes, de- 
scription, number required per ship, 
letter schedule designation, stockroom 
where these finished parts are stored, 
item number, and basic number. The 
item number refers to the kind of ma- 
terial required, and also the file in 
which the master folder for this item 
is located. The basic number is the 
key allocating this part to the surfacc 
on which it belongs. 

The bottom right half is divided 
into “shipsworth” of matcrial or parts, 
with each division representing 25 
ships. A small green signal indicates 
the amount of material available in 
shipsworth for the item listed on that 
particular card. Two progressive sig- 
nals are also used—red to indicate 
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War on 





MANHATTAN’S Suggestions for the 
Care of V-BELTS 


V-Belt destroyed by insuffi- 
cient tension. High slip 
created excessive heat which 
wore and cracked cover. 





Rubber has so many essential applications in the war pro- 
duction program that scarcity must be overcome by 


conservation in every way possible. 


Making V-Belts last longer is more than common sense; it is 
a patriotic contribution to the ““winning-power” of the country. 


Follow 
1. 


these important suggestions :— 


Do not allow oil, grease or gasoline to come in contact with 
belt. 


. Avoid exposing belts to sunlight and excessively hot or cold 


weather. 


. Provide take-up facilities. 
. Don't leave tools or other objects near belt to get caught in 


drive. 


. Avoid abrasion on nearby objects. 
- Do not force belts onto sheave with instruments of any kind. 


Slack off on take-up and place belts into grooves. 

Work belts around grooves until all of the slack is on ONE 
SIDE OF THE DRIVE, then tighten take-up until belts 
are fairly snug. 


- Before starting check pulley alignment, check bearings for 


oil and see that drive is clear and free. Adjust take-up so that 
when drive is operating at full load and full speed, only a 
slight bow appears on slack side. Vertical drives, extremely 
short center drives, and drives carrying pulsating loads must 
be operated tighter than others. 


. Use sufficient number of correct sized belts to handle maxi- 


10. 
11. 


12. 


13. 


14. 


15. 


16. 


You can get reprints of these suggestions for maintenance 
men from MANHATTAN field representatives or distributors 
or by writing direct. This is No. 3 of a series on rubber con- 
servation. Wall cards on care of belts and hose are also 


mum load. Be sure sheaves are over accepted minimum di- 
ameters. 

Design new drive to take standard belt and sheave sizes. 
Belts must not bottom in grooves. Bottoming causes belt- 
destroying heat from slip. 

Do not use belt dressing. If belts slip, clean with cloth damp- 
ened in gasoline and tighten drive slightly. 

See that sheave grooves are free from burs and extreme wear. 
Replace worn sheaves and check alignment periodically. 
On failure of first belt on a drive, replace entire set with new 
belts, keeping worn belts as spares for subsequent failures. 
Store belts uncoiled and hung over forms on rack or wall in 
a cool, dark place. 

Consult your MANHATTAN service man. Write factory or 
your distributor. 


available. 


Conserve your rubber equipment; salvage worn out rubber and 


KEEP AHEAD WITH 


buy WAR BONDS—three steps to Victory. 


THE MANHATTAN RUBBER MANUFACTURING DIVISION 


EXECUTIVE 


of RAYBESTOS-MANHATTAN, INC. 


OFFICES PASSAIC, NEW JERSEY 
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A hand 
cleanser, altogether UNIQUE in that its corn-meal base is im- 


LAN-O-KLEEN* washing improves work efficiency. 


pregnated with skin-emollient LANOLIN. It not only is an 
efficient (though gentle) cleanser but “WORK-CONDITIONS” 
the hands it cleans. No parching or tendency to chap. The 
lanolin content coats the hands with this natural oil, helping 
maintain a naturally moist, healthy skin condition. 


LAN-O-KLEEN helps prevent dermatitis, thus it improves 
work-efficiency and cuts down on lost-time accidents. That is 
its PLUS VALUE. That is the reason its use is growing so 
fast in war-busy plants. Nothing must handicap production, 
NOW. 


For those in direct contact with Dermatitis-causative irritants, 
West manufactures a complete range of SKIN PROTECTIVE 
CREAMS after formulae especially created to meet certain 
conditions. Our home and branch office staffs will be glad to 


discuss your needs for a standard or custom-made product of 
this kind. 


*Trade Mark Reg. U. S. Pat. Off. 


DISINFECTING COMPANY 








City and Stote = 








ice Se Mice 
im me CLIP TO YOUR BUSINESS LETTERNEAD, PLEASE amu La 
WEST DISINFECTING COMPANY aa 
Dept. J, 42-16 West Street, Long Island City. N. Y | 
Please send me a copy of your LON-A-KLEEN i 
folder. 
( ) With ¢ ) without sample of product. i , 
( ) We are also interested in West Protective are 
Creams i 3 
Nome. Title a 
Nome of Company —_ S$. | 
Street and Number___ a ry pes 
# 


j te, 
Yi 3 ‘ BELLE TOL ERE 


ES OF THE COLOR POSTER SHOWN IN ABOVE PHOTOGRAPH, USE COUPON AND CHECK (_) HERE 








shipsworth of orders released; blye 
the status of completion. 
As mentioned before, this record 
is set up by assemblies in numerical 
order, with the assemblies designated 
by a salmon-colored card. When 
cnough parts involved are finished, the 
blue progressive signal indicates at 4 
glance how many assemblies can be 
released. The signal also shows the 
item or items that are lagging on that 
particular assembly. Proper steps can 
then be taken to expedite fabrication 
or subassembly before a critical condi- 
tion develops. The green materials. 
available signal automatically controls 
the red progressive signal of release. 


Stock Record Disbursement 


This card is located on the back 
side of the envelope just ahead of its 
respective production record card. It 
is divided into eight identical sections, 
cach section having three colums. 
‘These columns are for the date, lot or 
order number, and amount. 

This sheet is merely a recapitulation 
sheet used daily to record the number 
of parts issued from the stockrooms 
to assembly. The information is ob- 
tained from copies of the requisitions 
which are honored by the stockrooms. 

Number of items issued of an indi- 
vidual part is posted in the amount 
column and totaled daily. The daily 
total is then transferred back to the 
production record card where space is 
provided under the section headed 
“stock records.” As mentioned before, 
this gives us an accumulated total of 
parts issued to the assembly floor. 


Routing Record Card 


‘This is a split or half-size card which 
is located in the nght-hand side on 
the back of the envelope, above the 
part it refers to. It is divided into six 
sections, and each section represents 
a particular department or operation 
through which the parts or orders are 
routed in their fabrication. Space is 
provided to accommodate entries of 
10 individual lots or orders, and it 
shows date, lot or order number, and 
quantity of items per order leaving 
each department. This information is 
obtained from departmental job 
record slips which are issued at the 
same time a route card is issued to 
the shop. In cach department in- 
volved in fabrication of the order, the 
dispatcher fills out one of these 
slips, upon completion of that par- 
ticular departmental operation. A 
member of the master control section 
picks up the job record slips at regu- 
lar intervals and takes them to the of- 
fice for posting to the routing control 
record card. 
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Portable Electric Tools are Hard to Replace 




















Overloading Risks Trouble-Shortens Service Life 
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Treat ’em Right and Keep ’em on the Job! 
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TANLEY ELECTRIC TOOLS are designed and 
built to last a long time. You can get this long 
service, — so necessary in the present emergency, — 
and save money on repairs, if you follow the simple 
instructions for maintenance packed with the tool. 
We'll gladly send new instructions if you need them. 


DON’T OVERLOAD 


Use a Unishear of the proper capacity for the material 
to be cut. The rated capacity is printed on the name 
plate attached to each Unishear. 

Most overloading is caused by dull blades, which put a 
strain on the motor and produce poor cuts. A Unishear 
will cut faster, use less current, and operate more 
smoothly if blades are kept properly sharpened at 
all times. A little time out for sharpening saves a 
lot of time and trouble on the job. 


If parts wear out, don’t discard the tool. Have it 
repaired or rebuilt. Stanley is maintaining its usual 
repair service, and keeping replacement parts avail- 
able for prompt delivery. Stanley Electric Tool 
Division, The Stanley Works, New Britain, Conn. ull 


vo:) STANLEY 9 <4). 
THE WORKER'S | © (STANLEY) 


_ WEAPONS IN ~ : 
Electric Tools ee 
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MILFORD 


PROFILE SAW 


Manufacturers everywhere are speeding up production with 
this tried and proven product. By cutting complicated shapes 
and parts, tools, jigs and dies faster (and cheaper, too) with 
MILFORD PROFILE SAW, they are keeping their basic 


machine tools free for uninterrupted production. 


Even today, deliveries are prompt. While more Profile Saw 
is being made and shipped than ever before, our greatly in- 
creased capacity is taking care of the demand. 

Use the best there is... the per- 
fected product of specialists with 


ban 
ve 8 : 
perhaps YO" at can over half a century's experience be- 
saw machine fy to Prete A bind th 
asily ad = wtit® us for in em eee 
Sawing: free s8™ LF 
directions 20% cain MILFORD PROFILE s AW 
\ude t- 
— achine 0nd Order from your Mill Supply 
of the = wn min 
ting io? YO" ae Distributor 


THE HENRY G. THOMPSON & SON COMPANY 


ee, ee ee re oo ee ome ae on | i 
Also makers of MILFORD REZISTOR HACKSAW BLADES 
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Simplifying paperwork 
in production 
(Continued from page 122) 
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with its dimensions. It was found that 
certain variations in product could 
be ‘more readily illustrated than they 
could be described. 

When the pre-written specification 
is correct, there can be no argument 
over a difference in the product, and 
it has been found that a sketch def- 
nitely stimulates new interest in the 
job at hand. 


Specification Master l 


All the products were classified. 
For the standard products, masters 
were made (see lower portion of Fig- 
ure 1). Although they covered a 
range of about 10,000 sizes within 25 
products, this was not a serious prob- 
lem. In the first place, one master 
covers a number of sizes. For ex- 
ample, a 10/24 machine screw with a 
certain style of head and shank has 
the same specifications in all dimen- 
sions regardless of length. Second, 
electrotypes were made of our stand- 
ard products and electrotype outlines 
for special products, and these were 
imprinted in the proper position on 
the master forms. 

A separate specification master can 
be made with a complete hand-drawn 
sketch for a special product or for one | 
customer’s part. For a number of 
special products it is a simple matter 
to change standard designs or outlines 
by erasing portions of the hecto- 
graphed imprint not required and by 
drawing in the necessary additions. 
Little skill is required in making these 
changes or complete drawings. 

The typing on all specification mas- 
ters is done on a standard typewriter 
using hectograph carbon paper in re- 
verse. These masters can be used a 
number of times over a period of 
many months and during this time 
they produce about 300 copies or 60 
sets of the factory order. 


Order Detail 


When an order is to be placed for 
manufacturing, the submaster is typed 
(see upper half of Figure 1). On this 
submaster are shown the data concern- 
ing the order either for a certain cus- 
tomer or to replenish stock. This 
master goes to form top half of factory 
order and later is used to produce 
identification and production tickets 
(Figure 2). 

The factory order is made by com- 





eo ake 








WORKS: CAMBRIDGE, MASS., U.S.A. 


P. 0. BOX 1071, BOSTON, MASS., U.S.A. Jussi 


VOLUME 100, NUMBER 8 - AUGUST, 1942 









TIME I$ RUNNING our 
























































THERE’S NO TIME 
FOR PRODUCTION BLACKOUTS 


Scnthals de 
FEDERAL 


STEVARINENL 
FAIR G 


SAFETY SWITCHES 


All over the country plants are swinging into 
all-out production for Victory. But time is run- 
ing out. There’s no room for switch failure. 
That’s why leading manufacturers are switch- 
ing to Federal “Sealed Arc’’ Safety Switches for 
every industrial application. They do the job—quietly and efficiently—when the 
pressure’s on. 


You're sure to find many advantages in Federal Safety Switches—in their trouble-free 
operation on essential circuits—in their “Sealed Arc’’ construction that confines the 
arc inside a porcelain casing to prevent arcing to metal parts—in their ribbed arcing 
chutes that break up and snuff the arc—in their patented “‘grip-tite’’ clamps for better 
contact—and in the other exclusive Federal features. 


Today, when uninterrupted power is vital for continued production and Victory, 
switch to Federal “Sealed Arc’’ Safety Switches to carry the load. 


For Complete Safety Switch Data 


write for Bulletin 21-40S. Get all the 
essential facts on Types A, C and D 
Federal ‘‘Sealed Arc’’ Safety Switches. 


FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 


58 PARIS STREET, NEWARK, N. J. 





PANELBOARDS © SWITCHBOARDS © SAFETY SWITCHES © CIRCUIT BREAKERS 











bining submaster and __ specification 
master. It is then ready to “print” 
the number of copies required for that 
particular order. 

When the duplicating-machine Op- 
erator places the two masters in the 
machine, she also has the opportunity 
to use various block-outs or insertions 
as instructed. ‘This greatly widens the 
scope of showing changes in a par. 
ticular specification or adding impor- 
tant items by simply making a small 
strip to cover up or to overprint. A 
distinctive color determines the de. 
partment for which the copy is made. 

The specification master is then re- 
turned to the file, while the submaster 
is attached to the factory office’s copy 
of the factory order. 

Orders do not necessarily go direct 
to the machines, but are held in the 
schedule file which keeps all copies of 
the order intact for the producing de- 
partments until the date released to go 
to the mill. Copies for the material 
clerk and toolroom are sent ahead. 

The schedule has been based on 
machine capacity and size ranges in 
each department, and is built up in 
weekly periods. When the period for 
running the schedule comes up, the 
orders are sent, still intact, to the 
first producing department. Here the 
clerk, after determining that material, 
tools, and machine are available to 
run the order, sends the copies to the 
other processing departments. This 
serves to advise these departments 
that work has actually started and 
should be delivered as scheduled. 

When the machine operator gets 
his copy of the order, he has a com- 
plete “blueprint” of the product to be 
made. Furthermore, the order serves 
as a material requisition so that the 
correct material and tools will be given 
to the operator. 

Large orders are divided into quan- 
tities for approximate weekly runs, and 
sufficient copies of the factory order 
are made out in sets so that they can 
be placed in the schedule file for one 
set to follow another-or to be run 
after an interval of a week or more, 
depending on the capacity of the 
processing departments. This facili- 
tates scheduling and controls the 
quantity to be produced. 

Forms are designed for reporting 
hours operated and tools used to the 
cost department. For the guidance 
and advice of the schedule and order 
departments the date the order is com- 
pleted in its various stages of produc- 
tion is shown. 


Identification Ticket 


In the factory office, as the order is 
about to be given to the machine op- 
erator, the clerk uses the submaster 
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TRUSCON 


BLUE BOOK 
of Building 


Maintenance 


STRUCTURAL MATERIALS are 
critical materials and are 
not replaceable. Patriotic and economic 
necessity demand that you protect them 
immediately—make them last with paint. 
This HANDBOOK explains much that 
you should know about pro- 
tecting structural material. 


MAINTENANCE EXECUTIVES — 


You need this HANDBOOK! 


@ It simplifies your building maintenance problems. It tells you HOW 
—to harden cement floors — to rust-proof steel sash, tanks and structural 
work —to slip-proof floors and landings —to dust-proof cement floors 
and stairs—to acid-proof steel work—to protect and restore wood floors 
—to reduce sun glare—to waterproof new construction—and how to 
get efficient, economical solutions to many more maintenance problems, 


FREE—to plant maintenance executives. Request must 
be written on business stationery to Dept. F-25. 


FX LABORATORIES 


ete 


firscrrery Ti 


TRUSCON DETROIT - MICHIGAN 
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ASE Sa Barapa oa — 


A NEW JOB FOR 
BUELL DUST RECOVERY SYSTEMS 


irling dust from the “milky way” of 
penne alk production... dusts se 
making of dry soup mixtures, powdere co ve 
and the many other products of the new pen . 
of dehydration... all create problems in - 4 
trol and recovery that Buell equipmen 
particularly well adapted to handle. 
periority of Buell Dust 


one h u ° 
Recognition of the s dicated by their wide 


Recovery Systems is in 
application to the 
CHEMICAL & PROCESS INDUSTRIES 
FOUNDRIES * ROCK PRODUCTS INDUSTRY 
POWER PLANTS ¢ METALLURGICAL PLANTS 


The van Tongeren Cyclone, used — ’ 
Buell equipment, offers advantages in hig - 
covery efficiency, operating simplicity, econo “ 
and long life far exceeding other types 
mechanical dust collectors. 

Our engineering department will be gis 4 
answer your specific inquiries, and we sha _ 
pleased to send you more detailed informa me 
about the operation of Buell (van Tongere 


Dust Recovery Systems. 
Write for “Bulletin FA-8’’ containing complete 



































information on Buell Dust Recovery Systems 


BUELL ENGINEERING COMPANY, Inc. 
12 Cedar Street, New York 


Sales Representatives in Principal Cities 


CONSULT BUELL FiIreZ in DUST RECOV 
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| attached to his copy to produce an 
| estimated number of identification 
| tickets. This identification is a manila 
tag made up to contain the same ip. 
formation that shows on the produc- 
tion ticket—see Figure 2. It is jm- 
portant to have an accurate description 
of goods both in process and in the 
finished state, also the order number 
identifying them. In our industry, 
where many parts in process are sim- 
ilar in appearance, they can readily 
become mixed or lose their identity 
unless each box is properly tagged. 
The number of identification tickets 
required is determined approximately 
by the weight to be produced; each 
totebox carries a tag. 


Production Ticket 


While the submaster is still in the 
duplicating machine, the production 
sets (Figure 2) are made for each 
department. These forms are printed 
in the same designating colors as the 
factory orders. 

A set consists of two tickets. The 
larger is used to report one or a num- 
ber of weighings. ‘The smaller, sta- 
pled on top of the larger, is used for 
the summary and the extension of the 
total count produced when the order 
is completed. This smaller ticket has 
a section with carbon back, so any 
information written here is transferred 
to the larger underneath. 

The set for the first producing de- 
partment accompanies order and iden- 
tification tickets which are given to 
the machine operator. The other 
sets are sent to the respective depart- 
ments attached to the “advance” copy 
of the factory order. 

Certain departments have the tick- 
ets, contained in an envelope, go back 
to the machine operator after each 
weighing until the order is completed. 
In other departments the sets are held 
at the weigh scales where the clerk, 
referring to the size and order number 
on the identification tickets of the 
products being weighed, posts the 
weights on the respective tickets. 

On completion of an order or at 
the end of a pay period, tickets are 
summarized and detached. The small 
tickets are given to department fore- 
man, and, if required, to machine op- 
erators. The larger tickets, complete 
with description and information, are 
sent to pay and accounting offices. 

The factory orders are designed to 
insure distribution of complete and 
accurate information and instructions 
to all persons concerned. 

Pre-writing of production tickets 


eliminates considerable transcribing, 
and reduces error in weighing and re- 
porting the production for all the 
departments concerned. 
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WAR SCHEDULES MUST BE MET! Avoid 
faulty fluorescent installations and lighting de- 
lays by installing and maintaining fluorescent 
lighting with Daco Fluortest. 

Not more than one minute is required to 
fully analyze the condition of an 110-120 volt, 
220-240 volt, D. C. or A. C., any cycle, fluor- 
escent fixture with Daco Fluortest. It registers 


= 





FLUORTEST JUNIOR, 
for testing fixtures 
only, is available 
at $32.90. 


om 
DACO - 
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with a 


RESCENT FUTURES 
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FLUORTEST! 


condition of line voltage, lamp voltage, wiring 
accuracy, reactors, ballasts, compensators, 
lamps, starters, etc., whether wired in the fixture 
or out of the fixture. 

Simple to operate, Daco Fluortest assures 
the correct installation, fast service and low 


maintenance cost of fluorescent lighting . 
vital elements in war production! 


CURRENTLY 
PRICED AT 


@ Because of the heavy war demands on our production 
facilities, at the present time Daco Fluortest equip- 
ment can be supplied only to those with priorities. 


@ Daco Fluortest instruments are manufactured under exclusive patents by The 
Dayton Acme Company, famous as the manufacturers of DACO 
precision electrical instruments. 


THE DAYTON ACME CO., 930 YORK ST., CINCINNATI, OHIO 
Member FLEUR-O-LIER Manufacturers 


and DARAD 
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More solid rivet joints per hour 


Greater efficiency in 


air and hydraulic cylinders 


, & 






TOMKINS 
JOHNSON 


Air Powered 


RIVITOR 


Furnishes “air squeeze” action com- 
bined with automatic feed riveting 
for aircraft production. 


By using a different type of rivet set 
and jaw construction, Counter Sunk 
Head Rivets are handled as well as 
Flat Head, Round Head, 
Full and Semi - Brazier 
Head Rivets. Write for 
specifications, etc. 

















EQUIPMENT 


HELPS ATTAIN MAXIMUM 
SPEED IN PRODUCTION 


T-J AIR 
CYLINDERS 














Ibs. to 12,000 Ibs. (di- |; 
rect). Made in styles, ere 
sizes and strokes to 






movement from 







ments. rect). 








Use Coupon below. 









ie 





Jack jon + 


. Michigan 








Information on T-J Equipment sent promptly. 


THE TOMKINS - JOHNSON CO. 















T-J HYDRAULIC 
CYLINDERS 


These units exert pow- Designed and fur- 
er movement from 100 nished in types and 





to exert power 


1,000 


meet your require- lbs. to 50,000 Ibs. (di- 


















THE TOMKINS - JOHNSON CO. 
Jackson, Michigan 


Please send me information on — 


— — Rivitors 
(for aircraft production) 


— — Rivitors 


Air Cylinders 


- -— Hydraulic Cylinders 


(for setting solid steel rivets) 











FACTORY MANAGEMENT and MAINTENANCE 





Planning production 
details 


(Continued from page 124) 
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either from the original routing and 
cost sheet or from a summary of cost 
data. This check permits the corree- 
tion of any errors or the verification of 
allowances in case of changed processes 
or quantities. Any cost variances are 
carried to a record of cost variance; 
if chargeable to the working group, 
they appear as charges or credits to 
departmental record. A group bonus 
plan, based on standard time and al- 
lowances, is used. The stock record 
forms are filed in a folder in a vis. 
ible-index tub, they carry the usual 
“in” and “out” plan columns. From 
this record a summary is_ posted 
monthly of the total number of the 
part used during the month. This 
summary provides a basis for the in- 
telligent ordering of stock and for a 
workable production control system. 
In normal times the stock-limit 
plan of control secures economical 
manufacturing and economic lot sizes, 
and, since these lots are automatically 
replenished before they are completely 
exhausted, rush manufacture is 
avoided. When an order calls for 
parts on which reserves are exhausted, 
the order editor in the duplicating- 
machine room stamps the stock or- 
ders “actual shortage for shipping 
orders,” and such orders are given 
preference by each foreman as he re- 
ceives them. Aside from this, a cor- 
rect sequence of jobs in production is 
secured by production meetings and 
close follow-up. The system permits 
the foreman considerable discretion in 
arranging the jobs for best production. 





Putting work simplifi- 
caution to work 


(Continued from page 127) 





and make methods improvement a 
vital part of everyone’s job. The meet- 
ings were well attended, over 65 per- 
cent having perfect attendance. ‘The 
only attendance rule we have is that 
anyone missing more than two ses- 
sions is automatically dropped. 
How? The first-year program cov- 
cred the following topics: Human tre- 
sistance to change; economics of 
progress and new inventions; flow 
process chart construction and analy- 
sis; the proper use of time; man-and- 








“Maybe we can’t fill 
your whole order today 
but—you won't be 
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‘. . 
a. 6 Out of materials 
any time if we can help it!” 
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This is your Industrial Supply Distributor’s pledge of supplies they know you will need—sometimes 
to help you keep your contracts moving with 25,000 or more separate items—then stock them 
never the loss of a minute’s production if it can be for quick delivery to you. 


avoided. It means he will put forth every resource 4—They know Priorities and can help you obtain 


to keep you furnished with the vital supplies and- essential materials in cases where you do not have 
equipment you must have to keep up your share _ pjanket authorization. 


of the War Effort. 
5—If they cannot complete your order in one 


It will make your work easier, simpler, less costly, delivery they usually can rush out an emergency 
to buy through your own nearby Mill Supply supply saying “*here’s enough to keep you going 


House, because:— —more soon.” 


1—Mill Supply Houses do their buying from liter- | Take your own Mill Supply Distributors into your 


ally hundreds of Manufacturers and are trained to —_ buying confidence—let them serve you as a vital 
keep hunting for what you need until they find it. —_ source of supply not only now, but permanently. 
' — : Our own great faith in them is 
2—Their facilities are organized & 
to handle all the complicated de niente, inten ge SA uate 
andle a . —— is typi ' ' :, 

' ties. cnt ee eee experience in which they have 
tails of contacting, buying and unusual services that many d Distrib 
expediting deliveries from scores an See Peers are ee on OS Senne 

P 8 : rendering their customers of Cle-Forge High-Speed Drills 
of these suppliers, every day. during the Emergency. 


and Peerless High-Speed Ream- 
ers nationwide. 





3—They buy outright large stocks 


TWIST DRILL 


COMPAN Y 
1242 EAST 49" STREET 


CLEVELAND 
TRADE MARK REG. U. S. PAT OFF AND FOREIGN COUNTRIES 
30 READE ST. NEW YORK 9 NORTH JEFFERSON ST. CHICAGO 650 HOWARD ST. SAN FRANCISCO 
6515 SECOND BLVD., DETROIT LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST..E.C.4 





“CLEVELAND” DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 
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PERMAFLECTOR 


* 

Permaflector, the 
silver mirrored 
glass reflector 
which provides 
engineered light 
control, from ex 
treme concen- 
tration to extra 


broad spread! 


Now! Speed night-time production . . . provide 
all-night protection . .. do either or both, effectively, 
efficiently, economically with the New Permaflector 
Floods | 


Ideal for all outdoor floodlighting applications, New 
Permaflector Floods are : 





* Quality-built. Rugged. Weather-proof, stand 
the gaff of heat and cold, rain and snow. 




















* Specially finished to resist corrosion. 
Concentrated Distribution 
- bg ae *In 4 Wattages .. . 3 Light Distributions - 
Addition of Stippled Cover concentrated, broad and intermediate. 
Glass Provides Narrow 


Distribution. * Complete! Ready to install. Quickly, easily 
mounted. Adjustable to almost any position | 


Sold by better Electrical Wholesalers. 


; ; ; WRITE FOR WAR 
Cover neandescen 
Cat. No. Glass Lamp Distribution TIME SUPPLEMENT 


5 .TO CATALOG 40, 
= ST-1050 | Stippled | 500-300 watts | Broad se 
1] $T-1150 Stippled | 500-300 watts | Narrow showing 




















$T-1010 Stippled | 1000-750 watts | Broad Floodlights and 
 ————— ST-1110 Stippled | 1000-750 watts | Narrow 








Industrial Units 


Broad Distribution of ST-1150-C | Clear 500-300 watts | Concentrated ? 
Floodlights Nes. ST-1050, $T-1110-C | Clear | 1000-750 watts | Concentrated employing 


$T-1010. 

















minimum critical 
Standard Quantity—1 Approx. Net Weight Each—35 Ibs. materials. 


PITTSBURGH )m@ 
REFLECTOR CO. Seam 


Sign. Mail for 





¢ Jirtsbu iy 


oy <i é' ' 
407 OLIVER BLDG. - PITTSBURGH, PA, “™?'*!* iniorms 


Permaflector , tion, prices. 
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machine chart construction and analy- 
sis; elements of time study; funda- 
mentals of motion economy; right. 
and-left-hand process chart construc- 
tion and analysis; relation of safety 
to job improvement. The meetings 
lasted for one hour and consisted of 
about 45 minutes of discussion by the 
leader and 15 minutes of either sound 
or silent moving pictures. The movies 
are mostly before-and-after pictures 
of improvements made in our plant 
and others. 

After the first year, the program 
changed from emphasis on instruction 
in principles of work simplification to 
application of principles. Movies of 
operations in the plant were taken and 
projected for group analysis. Materials 
and equipment were brought into the 
laboratory, and the present method 
was set up. After analysis, the various 
proposed methods were tried. 

The laboratory is equipped with 
hand tools, small power tools, and 
ample workbench space so that four 
groups of four or five men can work on 
separate projects. 

Another way in which the appli- 
cation of work simplification is car- 
ried out is by holding group meet- 
ings in the various departments. ‘These 
meetings are particularly advantageous 
where whole processes are under ex- 
amination, or where storage or layout 
problems are involved. These meet- 
ings are also desirable from the angle 
that all those attending are from the 
same department and consequently 
familiar with the details involved. 
There is also included from time to 
time an instructional session bearing 
on some current problem that is gen- 
eral. Other sessions may be devoted 
to review and re-emphasis of topics 
viously discussed. 

What? The results to date have 
been twofold. First, there has been 
an increasing tendency to consider a 
suggestion or new idea with an open 
mind. Second, many improvements 
have been effected in our operating 
methods and in the quality of our 
products. A few examples of some 
of the changes we have made will 
serve to illustrate the results of the 
program. 


Operations Combined 


In one department we had an oper- 
ation of punching four 6-in. square 
pieces of floor tile from a slab of 
material about 8x32 inches. At the 
back of the press there was a take-off 
operator who stripped the trim from 
around the pieces of tile. The trim 
was tossed aside and the tile stacked 
up in piles 5 inches high. 

The next operation was to inspect. 
This was done by an inspector who 
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This variable speed drive combines all the advantages of an all-metal construction 
resulting in extreme compactness, infinitely variable speed, proven durability and eco- 
nomical operation. 


ALL-METAL. The all-metal construction insures long life and the greatest possible 
freedom from interruptions to service. The design is extremely simple, consisting of a 
metal ring which operates _at a variable position on the two driving and two driven 
cones. The position of the ring on the cones determines the speed of the output shaft. 


SIMPLE COMPACT DESIGN. Only with an all-metal drive is it possible to secure 
the compactness, simplicity, flexibility and economy that are so advantageous on modern 
production machines and processes. 


INFINITELY VARIABLE SPEED. The output speed may be increased or decreased 
wstgntly, at the turn of the hand wheel, to any R.P.M. within the range of the unit. 
This change in speed can be made at any time, while the unit is at rest or in motion. 


on 
PROVEN RELIABILITY. Millions of hours of service in the field under actual operating 
conditions, and exhaustive tests in the laboratory have proven conclusively the complete 
reliability of this device. 


AVAILABLE WITH ALL TYPE MOTORS. The Master Speedranger is available in 
the vast number of types that make up the complete Master line. 


HORSEPOWER. Now available in sizes up to and including 3 horsepower. 
SPEED RANGES. Three different ranges—3 to |, 6 to 1 and 9 to | are available. 


THE MASTER ELECTRIC COMPANY * DAYTON #© OHIO 
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WHIZ Rust Preventive Compounds are 
practical, effective, and dependable. They 
are backed by over 50 years of un- 
matched manufacturing experience. We 
recommend and make up special for- 
mulas to meet specific conditions, and 
make it a particular point to keep 
abreast of current Federal specifications. 

There is a complete line of WHIZ 
industrial maintenance products, guar- 
anteeing the highest, unvarying qual- 
ity and protecting you against adulter- 
ation and substitution through the use 


of factory-sealed containers. 


R. M. HOLLINGSHEAD CORP. 


Industrial Division 
Camden, N. J. 19 Rector St., N. Y. C. 
* 
DISINFECTANTS - POWDERED AND 


LIQUID HAND SOAPS - SCRUB SOAPS 


* * 


* 
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took the 5-in. piles, one at a time 
and inspected each piece individually. 
Rejected pieces were tossed aside, and 
the good pieces piled up and placed 
to one side. The pile of good pieces 
was then taken by another operator 
who carried it about 8 fect to a wax. 
ing-machine feed conveyor. The pieces 
of tile were then placed on the con. 
veyor, one at a time, by the operator, 
This operation was improved by in- 
stalling a short section of gravity 
roller conveyor from the take-off at 
the punch press to the feed conveyor 
of the waxing machine. The take-off 
man places the piles of tile on the 
conveyor. They roll down to the in- 
spector at the other end who inspects 
the tile, places the good pieces on 
the feed conveyor of the waxing ma- 
chine, and tosses the rejects into a 
scrap container. This change also im- 
proved the quality of the product as 
the tile was waxed when warmer, 
which produces a better finish. 


Productivity Increased 


In another department we had a 
job on which a few simple changes 
resulted in increasing the productiv- 
ity of the machine 115 percent and 
gave a saving running into four fig- 
ures, which was 16,000 percent of the 
cost of making the changes. 

This operation consisted of running 
six coils of carded asbestos fiber 
through a machine which matted 
them together and formed a thin web 
about 64 inches wide. This web, as it 
comes through the machine, is rolled 
up on a core set between flanges. The 
roll of webbed material, known as a 
“lap,” is used for insulating electric 
wire. As the coils of asbestos fiber 
(they are called slivers) ran through 
the machine, they frequently broke. 
This was caused by the slivers run- 
ning over and through stationary 
guides; since the material is so fragile 
(there is no twist in it), the least ten- 
sion caused it to break. 

The new method is set up so that 
the six coils of slivers are each in a 
separate container beside the ma- 
chine. Each sliver is drawn up over 
the side of the machine by a driven 
roll, whereas in the old method this 
roll was not driven. Then the sliver is 
guided into the matting roll between 
vertical rollers. (Previously this guid- 
ing was done by means of upright 
pins similar to the teeth on a rake.) 
The result of these changes is to re- 
duce the friction to a minimum so 
that virtually all breakage of the slivers 
is eliminated. Consequently the la 
machine can be kept running a muc 
larger percentage of the time. (See 
photograph on page 126.) 

Nail holes are punched in asbestos- 
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DELTA LOW-COST CUT-OFF MACHINE 
Cuts Rotating Bands for 
20 mm. and 37 mm. Sheils in Half the Time 


e Frees Screw Machines for Other Work 
¢ Eliminates Burring Operations 
e Reduces Waste by 50% 


Actual production records of manufacturers* engaged in 
making millions of rotating bands definitely prove all these 
statements. On rotating bands for 20 mm. shells, the Delta 
Cut-Off Machine using a special 8” dia. steel blade, .045 
thick, 144 teeth, raised output from 20 pieces a minute to 
50 per minute and the burring operation was entirely elimi- 
nated. All rings were held to required tolerances. A simple 
clamp and special feed mechanism furnished by the user 
‘were employed. On the rotating bands for 37 mm. shells, 
output was increased from 10 pieces per minute to 25 pieces 
per minute! In all instances waste was reduced 50%! 
Previously this job had been handled on screw machines. 
Think what this means: A Delta Cut-Off Machine costing 
approximately $250 on these jobs produces twice as fast 
as a $6000 screw machine, eliminates burring operation, 
reduces waste and releases the screw machine for work it 
can handle more efficiently. If you have jobs of this nature 
—it will pay you to get the full story on the Delta Cut-Off 


Machines at once! 
(*Names and addresses furnished on request) 


Cuts Practically Any Material 


This Delta unit has an unusually wide range of applications. 
Available in two models—with abrasive wheel or with 
special blade for non-ferrous metals, it will cut speedily 
and accurately to exact lengths such materials 
as aluminum, copper, brass, steel, cast iron, 
monel metal, bakelite and all plastic materials, 
pipe, wire rope, stellite, tool steel, manganese 
steel, fibrous material such as brake linings 
—tile, brick, carbon, porcelain, slate, hard 
rubber, concrete coping and sand cores. 


DELVA 


MILWAUKEE 
YY Met ieee 5 


No. 1631-C 
Cut-Off Machine 
(Shown with motor) 









- eee 


Send for 
CATALOG 


The Delta Manufacturing Company, 618-H. Vienna Ave., Milwaukee, Wis. 
Gentlemen: Send me latest Delta Catalog of Machine Tools. 


giving full details and 
prices on the Delta Cut-Off 
Machine and all accessories, 
shows full range of work that 
can be handled efficiently. 
Mail coupon. 
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Cut Rotating Bands 
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BRIDGEPORT, CONN 


Figuratively and literally, the 
heat is on. Production in America 
is passing all previous records. This 
means that steam lines, oil lines, fuel 
lines, and air lines must take higher 
pressures for longer periods. R/M 
packings won't let go, won't let you 
down. They Hold That Line! 


In laboratories and in the field, R/M 
engineers are testing and re-testing 
to be sure that these packings can 
take what all-out production gives. 
And as a result, R/M packings are 
giving an even better account of 
themselves. Rely on R/M! 


Do you have a copy of the R/M 
catalog? It’s keyed for applications, 
illustrated, and indexed as to mate- 
rials and types. Get a copy of this 
catalog from your R/M distributor, 
or write us direct. 





























INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


MANHEIM, PA. 


NORTH CHARLESTON, 


6.4 


PASSAIC, N 


Makers of Packings for Every Industrial Use 


J 
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cement siding shingles with 4-in. dri 
rod held in position in the punch. 
press die by means of cylindrical hold. 
ers tapered at one end. The old 
method was to shear the drill rod to 
3-in. lengths and peen over one end 
This rod was inserted in the punch 
holder and used until it wore down 
about # inch and then had to be 
discarded. 

The new method uses a 2-in. length 
of drill rod; after one end is worm 
down, it is reversed and the other 
end used. This change was made pos- 
sible by placing an adjustable stop at 
the top end of the punch holder and 
providing a set screw which holds the 
rod in position. There are two advan- 
tages of the new method—(1) only 
one-third as much drill rod is used 
for making punches; (2) punches can 
be changed more rapidly. The old and 
new punches and holders are shown 
on page 127. 


Improved Method 


Old and new methods of cutting 
pre-formed asphalt strips are also 
shown in photographs on page 127. 
The old method of cutting the strips 
from the large slab of material was 
to draw a wire through the slab. One 
man placed the slab over the slot in 
the table, and the wire in position 
over the material and through a guide 
at one end. The other man, by exert- 
ing a lever action with the rod to 
which one end of the wire was at- 
tached, pulled the wire through the 
slab thereby cutting a strip of the 
required width. 

In the new method, the slab is fed 
under a revolving circular knife which 
cuts the strip to the proper width as 
it pulls the slab through. The new 
method is considerably less fatiguing 
and increases production 300 percent. 





Removing the causes 


of worker fatigue 
(Continued from page 131) 





factory conditions actually demand 
the exclusive use of properly engi- 
neered, adjustable chairs. It is ob- 
viously impossible to tabulate in 
terms of cost production, increased 
*earnings, or heightened production 
the benefits of properly postured seat- 
ing. However, in our plant well-de- 
signed and correctly adjusted chairs 
have yielded a marked increase in 
efficiency due to a lessening of fatigue 
factors. 

Height of seat from the floor is 
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RLM Silvered Bow! 
Diffuser 





RLM Symmetrical 
Angle Reflector 





RLM Deep Bow! 
Reflector 
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@ Skilled workers are at a premium. 
Through them and only through them can 
high standard production of vital war 
goods be maintained. 


Since over 80 percent of human activity 
is governed through the sense of sight, the 
eyes of these war plant workers are indus- 
try’s most important tools. Good light — 
good eyes do more. It is even more helpful 
to the older skilled workmen, whose expe- 
rience is so essential to efficient operation 
of every shift. 


When making plans for lighting to meet 
the needs of today’s high speed and multiple- 
shift operation, play safe by specifying 
lighting bearing the RLM LABEL. Adequate 


Uncle Sam’s War Needs 
Require Lighting Which 
Permits Maximum 


The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 


Production 


Every Hour... 


Every Day 
. 


lighting—directed for maximum efficiency 
and energy conservation—depends to a 
large degree upon the basic design and 
construction of the lighting equipment. 
When you purchase lighting units bearing 
the RLM LABEL you know that exacting 
laboratory and engineering tests have 
proved them highly efficient, economical to 
maintain at their original lighting efficiency, 


‘able to withstand vibration and heavy duty 


service, and uniform in quality. 


Only Industrial Lighting Units built to ex- 
acting RLM Specifications and certified by 
Electrical Testing Laboratories are permitted 
to carry the RLM LABEL. Write for bookler, 
“The Meaning of the RLM LABEL,” and 
Complete Set of RLM Specifications. 
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 SERVICE™ 


with a 


SMILE 


Smiling satisfaction is the mood 
in which Service Casters and Serv- 
ice Trucks are generally bought. 


Usually some foreman or depart- 
ment head puts his request in the 
form, "Get me another of thos Ser- 
vice jobs like the one that has given 


Sets Sy a us so much good hard use." 


Our priority customers are get- 


ing reasonable deliveries on the 
units illustrated here. 


Service Dump Trucks 


Service Service LifTables 


ForgeWeld 
Casters 





Service Lifters 


Service SteelWave Skids 


SERVICE CASTER & TRUCK CO., 


505 WN. Brownswood Ave., Albion, Mich. Eastern Factory: 434 
Somerville Ave., Somerville (Boston), Mass. Toronto, Canada: 


SERVICE 


United Steer Corporation. 
Ltd., SC&T Co. Division 





adjustable. Seat slopes backward a 
drop of approximately 1 inch in 12 to 
encourage gravitation toward the back 
of and into the chair. Chair back js 
5 inches in perpendicular depth and 
allows full adjustment. 


Illumination 


Since vision is responsible for as 
much as 15 percent of total nervous 
energy expended in work, a survey and 
resurvey of lighting conditions in the 
plant cannot help but yield profits. In 
our plant, we installed fluorescent 
lights directly above our machines, 
and were convinced that we had the 
latest thing in industrial illumination, 

In the course of our general fatigue 
survey, made with the help of the 
company doctor, it was indicated that 
although the lighting was much more 
beneficial and effective than our old 
bulb type of illumination, we had sadly 
neglected our general lighting. Con- 
sequently the lights directly overhead 
were a factor in too-frequent contrac- 
tion and expansion of the optic 
muscles. When the workers have to 
glance away from their comparatively 
small and well-lighted work areas, the 
resultant uncertainty of movement 
and blurred vision are factors in con- 
scious or subconscious mental irrita- 
tion. This situation has been corrected 
by installing subceiling fluorescent 
troughs which will compensate for 
poorly lighted areas. 


Emotional Factors 


In such times as these a single 
newspaper headline can cause such 
severe aggravation in an employee that 
his likelihood to commit errors and 
even sustain personal injury is greatly 
increased. A letter from husband or 
brother at the front may have neuras- 
thenic and psychasthenic implications 
—and thus contribute to fatigue. ‘The 
nervous demands of the job can be 
curtailed by providing a pleasant, con- 
genial atmosphere characterized by in- 
telligent, courteous leadership. 

One department in our plant had 
been managed by a testy, impatient 
foreman. Those who were not terrified 
were disheartened by his lack of en- 
couragement for their efforts. ‘This 
foreman was replaced by a more 
understanding individual who, al- 
though he was handicapped by fewer 
years of experience than his predeces- 
sor, was successful in immediately re- 
lieving the nervous strain that had 
typified the department. Walking 
through the factory aisles, the boost 
in morale was easily discernible. Many 
of the girls said that they “felt better’ 
and “could do more work” since the 
arrival of the new foreman. 
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Shown above is one aisle of many in 
our fireproof vault where invaluable 
engineering records»are filed. 


The 250,000 drawings carefully filed in Heald vaults represent 
a tremendous amount of engineering knowledge accumulated 
through many years in serving industry in precision finish- 

ing. Found in these drawings is a quick answer to all kinds 
of problems in precision grinding and boring . . . in 
the wealth of machine design developed to meet ever- 
changing finishing requirements . . . in the special 
machine details that have solved countless special prob- 
lems . . . in the hundreds of fixtures designed for quicker 
and more efficient chucking . . . in the infinite variety 
of tool applications. Today, this backlog of engineering 
data has become a source of service tremendously valu- 
able in keeping production rolling . . . for these 250,000 
drawings as interpreted by 250 Heald Engineers form 

an encyclopedia of production know-how imme- 
diately available for helping all our customers solve 

every kind of problem involving precision internal 
grinding, surface grinding and precision boring. 





"E HEALD MACHINE CO. worcester, MASS. U. S. A. 




















































| A TYPICAL, RAPID, 
} DEPENDABLE AND PITTSBURGH 
SATISFACTORY ‘DES MOINES 


INDUSTRIAL BUILDING JOB 





Housine all the activities of a moderate-size manufac- 
turing plant, including shops, office, locker rooms and 
washrooms, this economically-designed, fireproof building 
meets the specific requirements of the owner. 


After client-consultations on site, size and space needs, 
P.DM designed and built the plant complete—in minimum 
time, with the maximum economy permitted by sound en- 
gineering practice—providing entire freedom of detail for 
the purchaser, under a single responsible contract. 


Let us estimate on your own building requirements. 


PITTSBURGH-DES MOINES STEEL CO. 


PITTSBURGH, PA. 3458 NEVILLE ISLAND—DES MOINES, IA. 959 TUTTLE ST. 

NEW YORK, ROOM 944, 270 BROADWAY . . . CHICAGO, 1262 FIRST NATIONAL BANK BUILDING 

DALLAS, 1263 PRAETORIAN BUILDING...SAN FRANCISCO, 665 RIALTO BUILDING 
SEATTLE, 1166 EIGHTH AVE., SOUTH 
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Making best use of the 
maintenance personnel 


(Continued from page 136) 





| maintenance department from other 
| machine operations in the plant. A 
| few have been obtained directly from 
| outside occupations such as the auto- 





motive repair business where their 
experience has been of a nature to 
equip them to handle machine repair 
jobs satisfactorily. 

Typical backgrounds of some of the 
mechanical maintenance men are en- 
lightening. One man had three years 
in the toolroom, and is now complet- 
ing his third year on mechanical 
maintenance work. Another had 
worked about fourteen years as a 
garage mechanic, followed by a year 
as a lathe operator at Monarch, before 
getting on the maintenance crew. A 
third ran his own small electrical repair 
shop, and is now working on electrical 
maintenance. 

The extreme flexibility of the main- 
tenance set-up at Monarch is nowhere 
more strikingly demonstrated than in 
the use of these men to install new 
machines and other equipment. A 
large overhead crane, for example, was 
recently installed in the shipping de- 
partment. In addition to the regular 
maintenance crews, the personnel of 
the whole electrical department was 
thrown into the job. As a result 
the crane was put into service in half 
a day, and a tie-up of the lathe ship- 
ping department, which would in turn 
have slowed up operations throughout 
the whole plant, was neatly averted. 

So far as the electricians were con- 
cerned, the time lost from installation 


| of electrical equipment on finished 


lathes was made up by temporarily 
putting back on this production oper- 


| ation all electrical men, including 
| those who would otherwise have been 


attending to electrical maintenance 
jobs. Three shifts later the normal 
balance had been restored. Unortho- 
dox, perhaps, but certainly an effective 


| method of getting the necessary work 
| done with a minimum of interference 





| 


to production. 

In some instances specific responsi- 
bilities have been given to certain 
maintenance men. For example, be- 
cause the operation requires the prepa- 
ration of a special mixture of extra- 
heavy-pressure oil with regular engine 
oil, two men have been detailed to 
see that the oil levels on the large 
planers and certain other machines 
are maintained. 

The all-out production schedule at 
Monarch has meant that a great many 
repair parts must now be made on the 
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AY and night, in the hot sands of Africa 

and in the bleak, cold fogs of the 
Aleutian Islands, American war materials are 
attacked by an enemy that has no respect for 
the toughest steel-attacked by Nature's blitz- 
krieg forces: the sun, the rain, the wind, etc. 
Permite Industrial Finishes, for exterior, in- 
terior and product use, are designed to defeat 
these foes and other destructive elements. 


Manufactured to U. S. Government specifica- 





Photo by U, §, Army Signal Corps 


tions, Permite clear and colored ammunition 
lacquers, camouflage paints, zinc chromate 
primers, olive drab enamels, rust inhibitors, 
mixing varnishes and Permite Heat-Resisting 
Ready-Mixed Aluminum Paint (the latter on 
WPB allocation only) will solve your War 
Production finishing problems. 


Submit your specifications and requirements 
for complete information and recommenda- 
tions. 








When restrictions on virgin aluminum pigment are lifted, the modern 

facilities of our new plant will again be devoted to the production of 

Permite Ready-Mixed Aluminum Paints, including any new developments 
which continued research may have created. 








ALUMINUM INDUSTRIES, Inc., Cincinnati, Ohio 
Distributors in Principal Cities 


PERMITE 
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Wartime America has the greatest produc- 
tion control job ever attempted...a job for 
which Toledo Scales are vital! Whether 
it’s a small scale for fractions of an ounce 
or the BIGGEST heavy-duty steel mill 
types or truck scales, built-in platform 
scales, hopper and tank scales... dial, 
beam or weight-printing scales .. . Look 
to Toledo for the answer! 


IN WAR<AS IN PEACE 






... RUGGED 
RAPID, RELIABLE 


AND ABOVE ALL... 


ACCURATE! 


Toledo has solved countless problems in 
weighing, balancing, force-measuring 
and counting ... with the most accurate, 
rapid and reliable weighing machines 


obtainable. Write for information for ~ 


your present and future scale needs. Ask 
for “45,000 Ways to Weigh”. Sales and serv- 
ice in 181 cities in U.S. and Canada. 
Toledo Scale Company, Toledo, Ohio. 


INDUSTRY LOOKS TO TOLEDO 
FOR ALL TYPES OF SCALES 
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spot. Delays incident to sending to 
manufacturers for such parts can no 
longer be risked, particularly in these 
times when the speed of this kind of 
service is complicated by factors that 
are frequently beyond either party’s 
control. 

A toolroom equipped with lathes, 
drill presses, milling machines, and 
supplementary tools now handles the 
production of such repair parts as 
lathe shafts, sprockets, feed screws, 
bevel pinions, spindle quills, gears, 
dogs, bolts, and screws, as they are 
needed. 

Feed units, speed units, and similar 
self-contained equipment that can be 
removed from the modern machine 
tool for repairs are taken to a cen- 
tralized repair shop which is equipped 
with workbenches, vises, and the nec- 
essary tools. 

Here are several typical maintenance 
jobs, with the way in which they 
were handled: 


1. Portable water pump removed 
from grinder. Motor sent to repair 
bench; pump housing sent to toolroom 
to be rebushed. 


2. Gear cutter down on first shift. 
Cross-feed shaft twisted. Sent to tool 
room to be straightened and new 
keyways cut. Bevel gear bracket sent 
to welders. 


3. Trip arm broken off 30-ft. planer. 
Sent to welders. 


4. Hydraulic cylinder of grinder 
sprung leak. ‘Table removed and pack- 
ing gland replaced. 


5. Milling machine, leakage of oil 
due to hydraulic pressure. Line 
equipped with heavier fittings. 


A good electric motor repair shop. 
within 15 miles of the Monarch 
plant has simplified the handling of 
major motor repairs. Even with 
around-the-clock operation, however, 
motor burnouts are so infrequent that 
the machine involved can readily be 
supplied with a spare motor from 
reserve stock while the damaged one 
is being rewound. 

Greater effort is being made today 
to anticipate the need for repairs and 
to make them before an out-and-out 
breakdown occurs. The demands of 
all-out production do not permit wait- 
ing for a machine to get out of com- 
mission before taking care of obvious 
troubles. Preventive maintenance is 
at a premium at Monarch, and an 
appreciable part of the time of both 
the electrical and mechanical men on 
the maintenance crews is devoted 
to regular inspection of machines 
throughout the plant to see that little 
troubles do not become big ones 
before they are remedied. 


















This is a chapter in the story of one 
Taylor Field Engineer. There’s one 
in your territory ready to do the 


same kind of job for you! 


If you want help in getting the most 
out of your present indicating, record- 
ing, and controlling instruments—if 
you must adapt instruments to new 
and different processes—if you have 
“substitute” troubles—a Taylor 
Field Engineer is trained to help you. » 
at He can analyze your wants—help 4 
e specify and install the instruments 
you need—and check their perform- , 
ance. He’s backed by all the research 
and engineering experience of the 


whole Taylor organization! 






esieattinamemerren TT PU RCE 9, 


N. Y. or Toronto, Canada. 


He’s helping make Government 
cloth— pasteurize milk for the 
Army—keep power plants run- 
ning. Read how he can help you! 


If you need help, don’t wait. Call the T 
nearest Taylor office, or write Taylor 
Instrument Companies, Rochester, 


THIS MAN HELPS SPEED 
WAR PRODUCTION IN 150° PLANTS 





*150 WAR PLANTS—typical of number called on by one Taylor Field* 
‘Engineer. There are scores of others doing similar jobs all over the country. 


FROM A TAYLOR FIELD ENGINEER’S NOTEBOOK... 


“I did some experting at an ord- 
nance plant. Gave information on 
operation of recording instruments 
... and discussed automatic con- 
trol applications and indicating 
instruments. Arranged for instru- 
ment service when needed. At an 
arsenal I gave recommendations 
on construction and materials for 
installation of instruments ob- 
tained for processing kettles. 


“Found myself in a mill making 


' rayon and allied yarns. It was 


necessary to estimate instruments 
required for deviation of heating 
medium from processing tanks in 
the event of pump failure or other 
pressure drop in system with pro- 
tection against air and electrical 
failure. If this equipment were not 
properly designed and adjusted, 
plant stoppage might result with 


the loss of large quantities of slow- 
ly accumulated chemicals. 

“‘Structural materials are impor- 
tant, so I called on a company 
processing lumber. Recommended 
and put in operation an automatic 
control for creosoting cylinder. At 
six other plants I made instrument 
estimates, repairs, adjustments or 
recommendations. One was a ship- 
building company. But they all 
had instrument problems. 

“Got a kick out of helping sup- 
ply milk for soldiers. In three 
dairies I checked and adjusted in- 
struments on pasteurizing equip- 
ment needed to supply greater 
military and industrial demands. 
‘‘Power Plants took a lot of my 
time. ... I furnished constructional 
details which resulted in the instal- 
lation of over two hundred instru- 
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ments for power development.” 


NOW A FINAL worp about your in- 
strument and control problems. 
War production is taxing the time 
and efforts of Taylor Field En- 
gineers all over the country. In- 
struments are essential—vital—to 
an all-out .Victory drive. Taylor 
engineers spend their lives making 
sure that control instruments and 
systems function with highest ef- 
ficiency. If you have a problem 
involving instrument control, call 
or wire the nearest Taylor office 
for a Field Engineer’s help. 
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PEED in the production machine is the most vital 


demand for Victory. 


So Colson equipment—all of which rolls on wheels or 


casters—helps arm America by keeping things on the move. 


In your need for faster movement from raw material to finished 


product, ask us to prove how Colson equipment can help you. 


COLSON LIFT JACK SYSTEMS SPEED HANDLING AT LOW COST 


A system designed to eliminate extra pick-ups, extra set downs 
and extra handling. 


Two units suffice—a platform or live skid with wheels on one end 
and legs on the other; a twin-wheeled jack that engages the front 
end of the platform and converts it into a sturdy, easy-to-roll truck. 
Material and parts are always 
completely mobile, while tak- 
ing up no more floor space 
than the area of the load. One 
jack will serve many plat- 
forms. Many users have paid 
for the entire cost of a Colson 
Lift Jack installation in less 
than a year with the savings 
the equipment made possible. 


ustrial Trucks 
s e Bicycles » Childreri's Veh 











Training Men for 
Maintenance Jobs 


(Continued from page 138) 





sce as well as hear about the problems 
being worked on. In many courses, 
special problems for study were pur- 
posely selected from the shop so that 
the student could tie the theory in 
directly with some definite job. ‘Our 
own shop blueprints are used in the 
class of that name, and special weld- 
ing problems have been demonstrated. 

Before the war, practice on machine 
tools in one class was in great favor 
with mechanics of all ages, but that 
phase of our program has retreated in 
ravor of continuous production until 
the war is won. ‘lhe classes were 
well attended up to the time -when 
long hours became the rule rather 
than the exception. Now that addi- 
tional training is relieving this condi- 
tion we look tor even greater numbers 
of certificates of completion to be 
handed out to our more ambitious 
mechanics. 

An extremely practical _ training 
course for both mechanical and elec- 
trical maintenance men has been es- 
tablished in our [Illinois plant. The 
course is supervised by the head of 
the maintenance department and con- 
sists of twelve meetings on electrical 
work alternated with an equal number 
of sessions on mechanical work. The 
instructors (there is a different one 
for each meeting) are the specialists 
or experts from the department itself. 
As in all other plants certain men be- 
come specialists on certain types of 
work and learn to know more about 
certain pieces of equipment. 

Each meeting is conducted by one 
of these specialists who, with the 
assistance of members of the class, 
actually overhauls one of the machines 
he specializes on. They take the ma- 
chine down, clean, adjust, lubricate, 
and reassemble it. Each member of 
the class gets his hands right in there 
while the instruction, theory, and pre- 
cautions are being given. Explanations 
of what makes a machine function and 
of its common ailments are given 
freely and all questions answered. 

In the electrical classes the train- 
ees study machine tools, welding ma- 
chines, a.c. and d.c. motors, trans- 
formers, switchboards, control panels, 
pyrometric recorders, electrical trucks, 
conduit work, starters, and so on. The 
mechanical classes study machine 
tools, engines, presses, small tools, 
lubricants, bearings, transmissions, 
pumps, hoisting devices, lift trucks, 
compressors. 

These classes have been a vast im- 
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Have a Show-down on Slow-downs 











...Lnstall a 
Complete AO Goggle 


Program 


For every man-day lost by eye injuries*, there 
is an even greater loss in unproduced war material 
for our armed forces. And remember, lost man- 
days and what they could have produced to win 
the war are Jost forever. 

Give all your workers AO Goggles to give our 
soldiers tanks and guns. American Optical Com- 
pany Goggles are strong and safe. . . yet they 
are also light and comfortable. Equipped with 
Deep-Curved Super Armorplate Lenses they pro- 
vide extra-protection against impact and pay for 
themselves over and over again. Make AO your 
arsenal for eye protection equipment. 

*In 1941, 9,455,000 man-days were lost to in- 
dustry by eye accidents alone. 


American @ Optical 
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Cyclone Fence guards the plants that are arming America 


HE threat of spies, saboteurs and other 

Axis agents is real—right now! Scores 
have been arrested. Others may still be loose 
—as well as ordinary thieves and marauders 
who always endanger industrial plants. But 
thousands of America’s great factories, now 
turning out war goods, have prepared to 
meet these risks with America’s best-known 
fence—U-S-S Cyclone. . 

Cyclone Fence is almost impossible to 
climb, and any trouble-maker who might get 
inside finds it still harder to get out. Trouble- 
makers hate Cyclone—it’s too tough for them 
—and it’s on the job day and night. Cyclone 
is durable fence. Sturdy posts are set in con- 


CYCLONE FENCE DIVISION 
(AMERICAN STEEL & WIRE CQMPANY) 


Waukegan, IIl. Branches in Principal Cities 
United States Steel Export Company, New York 


CYCLONE 
FENCE 


UNITED STATES STEEL 
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crete. Gates swing easily, but only at the 
control of your watchmen. 

If you need fence, get in touch with us. 
We will help you choose the right fence— 
give you a free estimate. And, subject to 
priority restrictions, we'll do all we can to 
help you get the fence you need. 


32-Page Book on Fence 


Send for our free book 
that tells all about fence. 
Crammed full of facts, spe- 
cifications and illustra- 
tions. Shows 14 types—for 
home, school, playground, 
and business. Buy nofence 
until you see what Cyclone 
has to offer. 








CycLone FENCE 

Waukegan, IIl., Derr. 982 
Please mail me, without obligation, a 
copy of “Your Fence—How to Choose 
It—How to_Use It.’ I am interested in 


fencing: []) Industrial: © Estate: 
C1) Playground; [ Residence; [1 School. 
a a I feet. 
EES ers pe Aen Ae ee Sale ae 
iis tetas scalte Bt dares oli cis deli anh 
a Ey a Bee 











provement over all others previously 
conducted because the men have been 
able to feel and see as well as hear 
about the various phases of the sub- 
ject. They have resulted in a better 
spirit among the members of the 
department because the men feel that 
the supervisors and management have 
an interest in them. In addition, the 
ability of key men or specialists is 
recognized, which is always gratifying. 





Keeping buildings 
in condition 


(continued from page 141) 





not replaced because the water-proof- 
ing job just described will last from 
three to five years and is easily in- 
spected for dryness without the slag 
covering. Successive scrapings of the 
slag to determine the condition would 
be detrimental to the surface of the 
paper. 

Experience seems to prove that the 
life of roofing papers depends greatly 
on the length of time they retain the 
oils with which they were originally 
saturated. In this type of repair, if the 
oils can be restored and the paper 
thoroughly saturated before it actually 
starts to disintegrate, the life of the 
roof may be prolonged indefinitely. 

Roof drain boxes are cleaned 
monthly and in the winter they are 
brushed out thoroughly immediately 
after each snowstorm is over. 


Sidewalls and Foundations 


Inspection is made in April and 
October by the carpenter foreman at 
the same time that the roof is in- 
spected. This inspection is made to 
observe such defects as cracks in the 
brickwork, concrete, and stucco walls; 
loose mortar; settling of sills; spalling 
of concrete window ledges and headers; 
and exposure of reinforcing steel in the 
concrete walls and beams. 

With a regular annual program 
these repairs are usually small and are 
attended to promptly after the report 
is received and analyzed. 

In our concrete buildings small 
cracks are raked out carefully, washed 
and treated with a wash coat of 
cement, and then patched. At corners 
where the buildings join, a mastic 
calking compound is used to compen- 
sate for expansion and contraction. 
This mastic calking compound is also 
applied around window and door 
frames when each building is painted 
on the outside. 

When spalling of concrete sills or 
headers has occurred, replacement of 
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1. 


WIN THE BATTLE OF 
PRODUCTION, 


case histories of 11 different 
types of industry, 15 illustra- 
tions and 4 diagrams show- 
ing how these industries in- 
creased production without 
adding to personnel. 


2. 


WASTED STEPS 
SABOTAGE 
PRODUCTION, 


inadequate materials 
and message handling 
equipment can be more 
costly and wasteful than a 
Fifth Columnist in your 
plant. 

















3. 


WATCH PRODUCTION 
ZOOM, 


facts and views from Amer- 
ica’s leading aircraft plants, 
showing how Lamson equip- 
ment is increasing pro- 
duction with same number 
of workers. 


CONVEYORS and DISPATCH TUBES 
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MAIL THE COUPON 
FOR THESE TIMELY 
BULLETINS WHICH 
OUTLINE METHODS 
AND EQUIPMENT YOU 
CAN USE IN YOUR PLANT 


The uses and mass econo- 
mies of properly designed 
materials and message 
handling equipment are al- 
most limitless. These book- 
lets spotlight applications 
that are particularly im- 
portant right now in war 
production. 

























Write for your free copies to- 
day. Ask for the bulletins that 
fit your especial needs. 


LAMSON CORPORATION 
218 Lamson St., Syracuse, N. Y. 


Gentlemen: Kindly send me the materials 
and message handling bulletins checked 


below: 

1—Win the Battle of Production O 
2—Wasted Steps Sabotage Production [] 
3—Watch Production Zoom oO 
Ee ner aie SSI Be er ca ‘ 
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are completely eliminated. 


costs reduced. 


to speak with authority. 





f 
Send A pooklets: 


followin 


Collecting Systems 
etal Industries. 
ms for various 


“Dust 
in the M 
“Fan Syste 
Industries. ovens” 
“Industrial ‘ens. . 
_ “Blower Systems for bea 


working Plants.” 





KIRK & BLUM 


is proof of their superiority 


In this modern plant, heat, dust and fumes from gas welding operations 





Such an increase in the use of 


DUST and FUME 
CONTROL SYSTEMS 


Working conditions throughout the plant are 


improved and workers’ health is safe guarded. Valuable floor space 
is saved by the axial flow fan application. Production increased and 


Kirk & Blum Engineers will make a survey of your plant and submit 
plans and recommendations for the complete elimination of heat, dust 
and fumes. Accumulated experience of more than 35 years in designing 
and installing dust and fume control systems enables K. & B. Engineers 


The above installation, when additions are 
completed, will use 281 Axial Flow Fans, 
handling 3,650,000 C.F.M. and improve 
working conditions by removal of— 


1—Heat Generated in the Manufacturing Process. 
2—Objectionable Dust and Fumes. 
3—Solar Heat Transfer through roof. 


Accurate Sheet Metal Fabrication 
Capacity % inch and lighter 
An Organization of Engineers and Mechanics 











for the 















“Cooling Systems 


Industry- 
ae Manufacturing 


in Sheet Metals.” 








Tae KIRK & BLUM 


WE aeba Nonmel ai ice @xey 





2835 SPRING GROVE AVE., CINCINNATI, OHIO 





the entire element is usually involved 
After the loose concrete has been 
chipped away, the exposed reinforcip 
steel is painted and the surface of the 
remaining concrete treated with a 
bonding material. Forms to receive 
the new concrete are made in sections 
bolted together for ease in handling 
and are used over again as needed, — 

This work is done by two men from 
the carpenter shop who are specially 
trained for it. 

Since most of our brick buildings 
were erected many years ago, settle. 
ment cracks have ceased to be a major 
problem. On the other hand, disinte- 
gration and loosening of the mortar 
become more noticeable as the years 
go by. At the start this trouble usually 
appears directly under the window sills 
and can be cared for by the regular 
maintenance crew that handles the tre- 
pairs on the concrete buildings. As it 
progresses to include whole sections on 
the sides, particularly the north and 
east sides, a major problem is pre- 
sented. Brick masons are hired to rake 
out the loose mortar between the 
bricks, brush out the fine dust, wash 
the joints, and point them up with 
mortar containing cement. After a 
building or the side of a building has 
had this treatment, it requires no 
further attention of this nature for a 
number of years. 


Exterior Sash and Doors 


These items are inspected in April 
and October by the carpenter foreman 
accompanied by the painter foreman, 
who is attached to the carpenter crew. 
This inspection is to determine what 
repairs are needed to the sash, inside 
and out, and what painting is required. 

Wood Sash. After the inspection 
report is analyzed the repairs (usually 
not extensive) on wood sash and doors 
are approved and made on a standing 
order for building repairs. Wood sash 
work is done by the same crew that 
repairs the roofs and is not started 
until after such repairs are finished. 
In the spring the windows can be re- 
paired in place without complaint 
from nearby operators. “Wood sash 
may even be removed and taken to the 
shop if necessary. 

Steel Sash. These elements are re- 
paired by the two-man crew that han- 
dles repairs on the concrete buildings, 
because in some instances repairs to 
the steel sash become a major job and 
require the replacement of concrete 
sills or headers. 

The principal trouble with steel sash 
is from corrosion and distortion to the 
extent of preventing proper closure of 
the ventilating sections and cracking 
of the glass. 

When the metal is badly corroded, 
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...WHEN WOOD-BLOCK FLOORS 
ARE SHOWER-FEED SCRUBBED 
AND VACUUM DRIED BY THE 


HILD system... 


Slippery, oily dirt is best removed from 
floors by scrubbing with a cleaning 
solution. But water seeping under the 
blocks often causes them to buckle or 


loosen. What's to be done? 


Scrub wood block floors by the HILD 
HILD Shower-feed Scrubbing 
gets floors really clean with a minimum 
HILD Vacuum Drying picks 
up all the dirty scrub-soap solution ... 


System! 


of solution. 


and pulls moisture out of cracks and 























crevices. So speedy and efficient is 
HILD System Scrubbing that workers 
need step aside for only 60 to 90 sec- 
onds while floors under and adjacent 
to machines are cleaned and dried. 
Floors are not damaged and continuous 
three-shift operation need not be inter- 


rupted. Get complete information. 


WRITE FOR FPFF CIRCULAR 





HILD FLOOR MACHINE CO. 


Representatives in 48 States 
1313 W. Randolph St., 
Dept. FM8, Chicago, Ill. 




































"THE 


For Over 30 Years 
that’s Been the Job of 


Bolted right on to any machine, the 
Servis Recorder makes a daily record 
of Busy Time, and, more important still / 
—IDLE TIME. Then what happens? You 
get busy, and you eliminate much q 
that idle time. 


Increase Production Time 20 


This often happens. But today, 
machines are scarce, this mea 
than merely saving money; it 


Creating New Mac 


You see how that hagp 
good thing to hapgen 


SERVIS RECORDER 

















Out of Thin Ai 











Send for our folder 
Plant?’ THE SERVIC! 
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previous procedure was to replace the 
entire sash, but since steel sash is now 
unobtainable it is necessary to perform 
repairs on the existing cquipment. 

Where a steel sash has corroded 
badly, which is usually in the bottom 
horizontal section that is set into the 
concrete, and has become distorted 
sufhciently to prevent the ventilating 
section from closing tightly, repairs are 
made as follows: 

lirst the cause of the distortion 
must be discovered in order to deter- 
mine the type of repair that will be 
required. If corrosion of the bottom 
chord has forced the sash upward, 
thereby forcing the ventilator out of 
line, the vertical pieces rising from the 
bottom chord to the next horizontal 
member and forming the frame for the 
glass are cut off just above the corroded 
area after the glass has been removed. 
If the cause of the trouble has been 
diagnosed correctly, the sash will re- 
sume its original position as soon as 
the pressure is relieved at the bottom. 

The bottom horizontal member is 
chipped out of the concrete, and an 
angle iron of the same length is welded 
to the verticals previously cut off. This 
new horizontal member is treated with 
a rust inhibitor and painted. The con- 
crete sill is then brought up to the new 
level, the only difference being that a 
space or groove is left in the new con- 
crete all around the new angle iron 
into which a mastic calking compound 
is forced after the concrete has hard- 
ened and the forms have been re- 
moved. 

The glass is then reset in glazing 
compound. The lower panes will not 
be of standard length, but a standard 
pane can be shortened to fit. After 
these repairs are completed the sash 
is painted all over. 

If the distortion has been caused by 
side pressure, which can usually be de- 
termined by the direction the distor- 
tion takes, the procedure is somewhat 
different and more difficult. 

In such instances the concrete into 
which the side members are set is 
chipped out until the pressure is re- 
lieved and the sash can be sprung back 
into position. Corrosion is usually ab- 
sent on the side members, but what- 
ever metal has been exposed by the 
chipping is treated with rust inhibitor 
and painted. 

If it has been possible to do the 
chipping without breaking off large 
chunks of concrete, a mastic com- 
pound is forced into the space between 
the concrete and the “a member on 
the side. Where considerable concrete 
has been removed it is necessary to 
replace it, after which the mastic is 
forced into a groove that has been left 
in the concrete for this purpose. 
Outside Painting. Outside painting 
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Merchandising Units + Cabinet Enclosures 





The items shown above are 
only a very few of the prod- 
ucts which have been manu- 
factured of sheet steel by 
Berger. There are many 
others on the complete list. 


Sheet Steel 


TAILORED TO FIT YOUR NEEDS 


Have you a problem which involves the 
design and fabrication of sheet steel for 
war use ON a quantity production basis? 
Or, do you anticipate such a condition 


in future competitive markets? 


In either event, Berger is ready to show 
you how sheet steel can be tailored to the 
size and shape of your needs—how Berger’s 
complete facilities can be employed to 


produce the items in desired quantity. 


For more than 50 years, Berger has 
specialized in the design, engi- 
neering and fabrication of sheet 


steel products. During this time, 
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Kitchen Cabinets 


DESIGNERS - ENGINEERS - FABRICATORS 
F SHEET STEEL PRODUCTS 


Berger craftsmen have learned what can 
be done with sheet metal to decrease 
weight, increase strength, improve 
efficiency, enhance appearance, lengthen 


life and minimize costs. 


Whatever your problem in sheet steel — 
whether it is some item necessary in our 
war effort today—or whether it is an 
anticipation of tomorrow’s needs— put 
it up to Berger. We'll tell you promptly 
the part that sheet steel fabrication can 


play in helping to solve that problem. 


BERGER MANUFACTURING DIVISION 
REPUBLIC STEEL CORPORATION 
CANTON + OHIO 

Culvert Division «¢ Niles Steel Products Division 

Steel and Tubes Division « Union wn Steel Division 


Truscon Steel Company 
Export Department: Chrysler Building, New York, N. Y. 


Building Products + Office Equipment + Lockers + 








Shelving 





























ties: strength, light we 


finishes, low cost. 


When considering sheet 
steel, remember these quali: 


ight, 


durability, fireproof, versa- 
tile in design, variety of 










































WAR-BUSY AMERICA 
ERTS WHERE KT WORKS! 























































SOLVE THE 
WITH 


PIX EQUIPMENT 


Never before have minutes been as pre- 
cious, nor productive efficiency as vital to our 
way of life. That’s why war-busy America turns 
to Pick for equipment to feed workers right in 
the plant ...to reduce interruptions that slow 
up production. 

With a Pix Plant Cafeteria, lunch shifts 
can be staggered to fit production schedules. 
Short lunch periods will still leave time for re- 
laxation. And less gate supervision will be needed 
where men stay in the plant until the day is 
done. Pick has built cafeterias for plants whose 
mames ‘you know*— Pick Engineers have de- 
signed feeding facilities to fit every meed and 
every budget. e 

Whatever your employee feeding pro 
lem may be, you will profit by suggestions from 
a Pick Engineer—without obligation. Send for 
illustrated 56-page booklet. 


ALBERT PICK CO., INC., 2159 Pershing Road, Chicago 
America’s Leading Food Service Equipment House 


FEEDING EQUIPMENT 
FOR War INDUSTRIES 





*Due to wartime regulations, we cannot publish names of 
recent Pick installations. 
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is considered a major repair. After the 
painter foreman’s report has becn 
analyzed, the cost of painting each 
building is estimated before approval. 
Reference is made to a record that is 
kept on all painting jobs. This record 
is kept by buildings and shows the 
year painted, the kind and amount of 
paint used, and the number of coats 
applied. 

Outside painting of buildings is ap- 
proved in the following order: 

1. Those whose records show the 
longest period since painting and 
which need no repairs to sash and 
doors. This choice is made to get the 
outside painting work started as carly 
in the season as_possible. 


2. Those buildings needing repairs | 


to sash or doors. This selection is to 
give the carpenters time to get the 
repairs done before the painting is 
started. 

As the painting progresses, cracked 
and broken glass is replaced and calk- 
ing material is forced into all the joints 
between the window and door frames 
and the structure. Calking not only 
preserves the sash by preventing the 
entrance of moisture to places where it 
can do the most damage, but it also 
stops infiltration of cold air around the 
frames. 


Fences and Gates 


These parts are under constant sur- 
veillance of the guard force, who. re- 
port minor repairs as they are needed. 
In addition they are inspected in April 
and October, particularly as to the 
need for painting. If painting is found 
necessary, it is included in the program 
for outside painting. 

Since most of the chain wire fences 
are galvanized, it was our practice to 
use aluminum paint on them. Now 
that aluminum is unobtainable a metal 
lead paint has been substituted with 
satisfactory results. This paint is some- 
what darker than the aluminum but 
has good hiding qualities and covers 
well. 


Interior Repairs 


The major interior items that re- 
quire attention are (1) sash and doors, 
(2) floors and stairwells, (3) fire pro- 
tection equipment, including sprinkler 
system, fire extinguishers, and fire 
doors. 


Interior Sash and Doors 


These items were covered under 
outside repairs, but are mentioned 
again because many of our rooms—for 
example, those in which tanning and 
currying processes are carried on—have 
not only high humidity but also highly 












to a Paper Shortage! 


MATERIALS ARE PRECIOUS RIGHT NOW. 
Increased demand taxes production 
capacity to the limit. So we can’t afford 
to let slips” ruin process2d paper, foods, 
chemicals and other vital wartime products. 


That is where users of Reading Electric 
Hoists find an extra margin of safety— 
both in processing and in handling proc- 
essed products. When materials or fab- 
ricated parts drop or roll from skid trucks, 
the damage may be slight. But it is easy 
(and not expensive) to play safe the 
Reading way. Remember, it pays to rely 
on Reading's engineering ability. 


Let us know your requirements and we 
shall be glad to show you how fo pro- 
vide greater safety for materials and 
workers in your plant—and perhaps 
reduce insurance premiums at the same 
time. There is no obligation, of course. 


If you would like to simplify your 
materials handling problems, ask 
for a copy of “'144 Answers to 
Your Hoisting Problems’. It will 
be mailed to you postpaid. 


READING CHAIN & BLOCK CORP. 
DEPT. B-7 READING, PA. 





Chain Hoists, Electric Hoists, 
Cranes and Monorails 
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sulation features.* 
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. 


Built for Steady Service 
Under Severe Conditions 


Rockbestos A.V.C. Power Cable (Underwriters’ and 3 
Nationa] Electrical Code Type AVA) for locations © 
where heat and moisture, ob 

fumes make trouble, has a maximum operating 
temperature of 110°C. (230°F.) because of these in- 






A Little Rockbestos A.V.C. 
GOES A LONG, LONG WAY 


You can get MORE out of LESS if-you use Rockbestos A.V.C. in places where heat 
and moisture, corrosive fumes, grease or oil are causing wire failures too often. It 
does away with shut-downs, production losses and repeated rewiring around boilers, 
motors, soaking pits, steam lines, furnaces, hot tunnels, kilns, and lehrs because it 
won't bake out, crack, bloom, flow or rot. 


Rockbestos A.V.C. Power Cable, Motor Lead Cable and Boiler Room Wire have 
permanent insulation that stands up in the hot spots under the most severe conditions. 
They protect your power, control and lighting circuits with bué/t-in failure prevention. 
Make your plans now to crack down on shut-downs by using Rockbestos A.V.C. in 
the hot spots in your plant. Anticipate your requirements and order now to get the 
earliest possible delivery. 


Write to Rockbestos Products Corporation, 856 Nicoll St., New Haven, Conn. 


: 
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grease and corrosive 


























1. Tough, rugged, impregnated asbestos braid that 
insures positive protection against heat, flame, 
moisture, oil, grease and corrosive fumes. 

2. Felted asbestos insulation which serves as a heat- 
seal against high ambient temperatures. 

3. High-dielectric, moisture resistant varnished cam- 
bric, sealed away from heat, flame and oxidation 
between two felted asbestos walls. 

4. Inner felted asbestos wall which is unaffected by 
conductor-heating overloads and doesn’t burn even 
when exposed to copper-melting arcs. 


*This type of construction also used in Boiler Room 
or Lighting Wire, Motor Lead Cable, Control Cable 
and other Rockbestos A.V.C. constructions. 
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When ordering Rockbestos A.V.C. 
for hot-spot wiring, don’t forget to 
furnish preference rating papers and 
give your end-use classification — 
saves correspondence and gets the wire 
to you faster. 


ROCKBESTOS A.V.C. 


Bemcancen] Spud 

















































































SHATTERPROOF 
L1QviD 


Avoids Flying Splinters 
from Broken Glass 


APPLY TWO COATS BY PAINT BRUSH OR SPRAY 
ON INTERIOR OF GLASS WINDOWS 


Coverage 250 Square Feet per Gallon—Two Coats 
NET PRICES @ F. O. B. PEABODY, MASS. 
Furnished in 50 Gallon Drums 


CLEAR at $4.00 Per Gallon BLACK OR WHITE at $4.75 Per Gallon 


RESULTS FULLY GUARANTEED WHEN PROPERLY USED 
Mail or Wire Your Order at Once. Priority Must Be Furnished. 


PECORA PAINT COMPANY, Inc. 


Established 1862 by Smith Bowen 
FRONT & ERIE AVE. 














PHILADELPHIA, PA. 








Sas 
in the fight against time . . . “Beat His Promise” 





lot ae <= 
Helping many a war manufacturer 
. . . are Allis-Chalmers Industrial Wheel Tractors. Built low, short, compact .. . 
fast, powerful, rugged . . . they quickly trail heavy loads through narrow aisles, 
up steep ramps . . . wheel about sharply in closest places — keep the guns, 
munitions, planes, tanks, other war materials and machines rolling off the lines 


in record time. Work day and night — equipped with electric lights and starter. 


Available with fixed front-end cranes. Get all the facts! Write for catalogs. 


ALLIS-CHALMERS 


RACTOR DIVISION -MILWAUKEE-U. S. A. 
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corrosive fumes given off by chemicals 
and acids that are used in them. 

Since many of these rooms are 
equipped with steel sash, the mainte- 
nance problem in these particular loca- 
tions is as important on the inside as 
on the outside. 

Methods of repairing steel sash have 
already been described. If inside paint- 
ing is found necessary, particularly on 
the steel sash, it is postponed if pos- 
sible until the outside painting has 
been completed. As with fences and 
gates, metal lead paint has now re- 
placed the aluminum paint formerly 


-used. One coat is applied. after the 


sash has been wirebrushed carefully 
and treated with a rust inhibitor. — 

If a good paint film is{maintained 
on the inside surface of the steel sash 
major repairs can be eliminated even 
in these areas. 


Floors and Stairways 


The upkeep of floors and stairwells 
is more or less of a continuous process. 
A regular inspection, however, is made 
by the carpenter foreman in April and 
October. ‘This report, like those previ- 
ously mentioned, is analyzed, and 
minor repairs are made immediately. 
A re-inspection is made if a major re- 
pair is encountered. Execution requires 
an estimate and a regular maintenance 
order before approval. 

Our factory floors are of standard 
construction, consisting of 3-in. 
tongue-and-groove stock, over which is 


a layer of building paper covered with} 


3-in. maple, laid crosswise to the under- 
floor. On this type of floor replace- 
ments of the wearing surface is all that 
is necessary. Some patching is done 
in the aisles until the patches have be- 
come numerous; then the entire sec- 
tion is relaid, usually outside of work- 
ing hours. 

Since the top floor is considered a 
wearing surface only, when major re- 
pairs are made to the aisles a portable 
electric saw is used to expedite its re- 
moval. The new floor is often laid at 
right angles to the original top floor. 

In the tannery many of the proc- 
esses are wet. In these departments, 
therefore, floor upkeep presents a dif- 
ferent problem. 

When such a department is located 
on the ground floor, the flooring 1s 
usually concrete, which can be chipped 
and resurfaced as necessary. When the 
wet process is on an upper floor, a dif- 
ferent type of construction has to be 
used. 

We use what is called a deck floor, 
which is fabricated like the deck of a 
ship. The underfloor is 33-in. tongue- 
and-groove stock; next comes a layer of 
tar paper mopped with hot pitch; over 

(Continued on page 314) 
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: Enlist these Kinnear advantages | 
' for today’s EXTRA door needs! 




















EXTRA PROTECTION — Kinnear’s 
rugged, all-metal construction pre- 
vents theft or intrusion, resists sabo- 
teurs or accidental damage, defies 
wind and weather—even closes light- 
tight for blackout safety! 


MOTOR OPERATION — Motorized 
doors provide extra smooth, rapid, 
dependable service. Available with 
every Kinnear Rolling Door! 


REMOTE CONTROL — Important sav- 
ings in time and labor can be gained 
by providing pushbutton controls for 
doors at strategic remote points. 


SAVINGS IN SPACE — All floor, wall 
and ceiling space around the door 
remains fully usable at all times. You 
get extra storage or work space to 
help keep production at top speed. 


FIRE SAFETY—Kinnear’s tough inter- 
locking slat curtain is highly resistant 
to fire. (Fireproof closure may be had 
with automatic Kinneat “Akbar” Roll- 
ing Fire Doors.) 


LOW MAINTENANCE — Kinnear’s 
tough, all-steel construction stands up 
under today’s hard, punishing, night- 
and-day service! 


INSTALLATION PROBLEMS ARE 
AVOIDED—Kinnear Rolling Doors are 
built any size for any building, and 
are engineered to fit the individual 
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openings. Economy of installation is 
assured! If you prefer, Kinnear’s na- 
tionwide service organization will 
relieve you of the installation job 
entirely! Write today for recommenda- 







tions, or request a copy of the new 

catalog on Kinnear Rolling Doors! 
i We'll gladly send you a copy, without 
, obligation. 
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Saving Ways In Doorways 
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: d horizon . ning; remains ou smooth, easy 
corners, Clears entire counterbalance ee rt uction: motor ROLLING DOORS 
Torsion c all-mete 
Srtion. All. sizes. WIT, for full details THE KINNEAR MFG. COMPANY 
* H ir 
operation —_ 1540-60 Fields Ave. Columbus, Ohio 
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guards to the actual zone o 
simple to install . . 


wartime schedules. 


Write for 
Literature 


AUTOMATI 


832 Market Street 








Surround your 


blackouts ... 
penetrate the 


Automatie Alarms protect . 
unerring accuracy .. . 


@ During night bours, storm, fog and 










when human eyes cannot 
intense dark . . . A.A.I. 
. with 
important in- 


dustrial properties and plants, from 
the ever-threatening dangers of sabo- 


tage, espionage and theft. 


Tiny robot 


sentries, or detectors, attached at inter- 
vals along protective wire fence lines, 


f disturbance. 


. and dependable under all conditions . 
Automatic Alarms provide industrial plant protection of the highest 
type for uninterrupted production now so necessary in meeting 
industry with this 


Licensed under DuPont 


and Astatic Patents 


YOUNGSTOWN, 


serve as supersensitive “ears” in picking up, amplifying and reporting 
sound vibrations, to give instant warning of danger and direct station 
Relatively low in cost ... 


. AAD 


security. 


neoyoraed_ 


OHIO. U. S.A. 
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PROTECTING AMERICA'S ALL 


@ No one can predict where treachery may attempt to strike, but industry can and will set up 
protections. Two important factors favor Page Industrial Fence. The first woven 
wire fence was Page Fence, and for 59 years its makers have held a fore- 
front position in major developments. Page also originated localized experience 
and responsibility in fence engineering and erecting, supplied by 102 techni- 
cally-trained, long-experienced firms which own their own plants and com- 
prise the PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pennsylvania. 
PRODUCT OF PAGE STEEL & WIRE DIVISION— AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN. 


AGE FENCE 
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-OUT PRODUCTION 





VICTORY FIRST 


Al the Page mills, 
men, machines and 
materials ar:on 
an all-out schedule 
for production of 
fence to protect 
plants working on 
Government orders 
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(Continued from page 304) 


it is a layer of §-in. tongue-and-grooye 
spruce laid diagonally with reference 
to the bottom floor; then comes an. 
other layer of tar paper mopped with 
hot pitch; topping it all is a layer of 
23-in. hard pine or rift-sawed fir laid 
crosswise to the bottom floor. 

Pieces forming this top layer hay 
straight sides for two-thirds of the dis- 
tance from the bottom. They are then 
beveled on the upper third of each 
side, so that when laid the bottom is 
wedged together as with hardwood 
flooring. At the top is a V-groove 
formed by the bevel on the two ad- 
jacent pieces. Spun oakum is calked 
tightly into this groove. A slight de- 
pression is left at the top of the bevel, 
which is filled with hot pitch. 

This top floor is nailed with long 
finish nails that are set. When the 
pitch is poured into the groove on top 
of the calking, it is allowed to run over 
the entire floor so that the heads of the 
nails are covered. 

Drains are located at convenient 
places and are set in hot pitch. 

This type of floor is waterproof and 
can be hosed down frequently. With 
the exception of aisle spaces that are 
subjected to heavy trucking, such a 
floor has a life of from 12 to 15 years. 

Particular attention is paid to the 
trucking aisles when inspection is 
made on this type of floor, because if 
leakage occurs and the underfloor be- 
comes damaged it is necessary to re- 
move whatever equipment is present 
before repairs can be made. Patches 
can be applied to this type of floor 
just as well as to any type. 


Stairwells 


When stair treads become worn to 
the extent that replacement has to be 
seriously considered, the policy of in- 
stalling safety treads has been adopted. 

Stairwells have second preference, 
after toilet rooms, in the inside paint- 
ing program. 


Fire Protection Equipment 


The sprinkler system is inspected 
weekly by the foreman piper to insure 
that all valves are open and that the 
system is in good working order. A 
regular form is provided on which he 
checks the various items.and makes 
such notes as are necessary. 

If any repairs or adjustments are 
necessary, they are made immediately. 
The report is then filed in the plant 
engineer’s office until the regular in- 
spection is made by the insurance com- 
pany inspector, after which it is de- 
stroyed. 

In view of the humid conditions in 
some of the tanning departments, the 
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Par for these 18 holes | 
on P & W engine casting 


... scored by new 


TAFT-PEIRCE BACK-SPOTFACING MACHINE 


This magnesium blower cast- 
ing for Pratt & Whitney aircraft engines has 18 holes that 
must be back-spotfaced—a job which cannot be done from 
overhead because of internal lugs. The midwestern plants 
working for P & W Aircraft reduced the job to its simplest 
terms with this Taft-Peirce precision machine. 

The casting is mounted on a 28” circular cast-iron table, 
near the front of which is a hole which allows the shank 
of an inverted counterbore to project through the table. 
The vertical tool spindle is raised successively through 


each hole and the spotfacing tool mounted on the end of 
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the spindle. The cut is taken by feeding the tool down- 
ward, after which, the cutter is removed and the spindle 
withdrawn. Cutter spindle is driven through bevel gears 
by a 4 HP motor, is provided with fast and slow hand 
feeds, and is available with or without clutch for disengag- 
ing power. Write for bulletin giving complete specifications 


of the T-P Back-Spotfacing machine. 


THE 


TAFT-PEIRCE MFG. CO. 


WOONSOCKET, RHODE ISLAND 
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sprinkler systems are inspected cach 
November by the foreman painter so 
that any necessary painting may be 
done during the winter months. 

Fire extinguishers are inspected, 
cleaned, and recharged in March of 
each year. A tag showing the assigned 
location is attached to each extin- 
guisher, and the date of recharging is 
noted on this tag. Signs suspended 
over aisles show the location of each 
extinguisher. 

In September all extinguishers are 
inspected again. A wire is inserted in 
the nozzle to make sure that there is 
no obstruction. 

Since the war the inspection of all 
fire protective equipment is done much 
oftener and is made by more than one 
person. One of these inspectors is a 
member of the plant fire department. 

Firedoors are inspected weekly, and 

-a form is filled out and submitted to 

the plant engineer’s office. Each de- 
partment head delegates a specific per- 
son in his department to make this 
inspection. In addition, an inspection 
is made weekly by a member of the 
plant fire department. Repairs are 
usually of a minor nature and are 
made at once. 


To Expedite Production 


Upkeep of the inside of structures | 


to expedite production is more con- 
cerned with changes and betterments 
than with ordinary repairs. An example 
is the installation of an adequate venti- 
lating system to remove fumes incident 
to a new process. This work is done 
in collaboration with state chemists 
who determine whether the fumes are 
harmful and the amount of ventilation 
necessary to insure healthful working 
conditions. 

Another example is the rearrange- 
ment of power and light services to 
meet changed production department 
requirements. 

Perhaps a new product is to be in- 
spected, or a regular inspection job 
must be moved to a new location. 
This move requires a possible change 
in the lighting, which is made only 
after a reading is taken with a foot- 
candle meter to determine whcther the 
light is of sufficient quantity and suit- 
able quality. Inspection jobs, particu- 
larly, have a preference in the use of 
fluorescent lights. 


For Employee Comfort 


Upkeep that is primarily concerned 
with the comfort and convenience of 
employees is based on the realization 
that the first essential is cleanliness of 
the locker and washrooms. These 
places are serviced daily by men as- 








signed to such jobs. ‘They are pro- 
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CARE for tools! 


Penco Tool Handling 
and Storage Units 


® & 
a” * 


Save Time and Wear 


* 


* 
x y * 





No. 34T TOOL UNIT 


Protected Storage! All 
steel—for parts, tools, 


gages. 


Portable, 
welded 





No. 37 TOOL UNIT 
eavy-duty — all welded steel! 
A drawer for each shift. 








No. 39 TOOL UNIT 


Plenty of work- 
surface! Open 
type or enclosed 
with doors —all 
steel, reinforced. 
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War Industries— 
write for details 


and prices 


E 


Penn Metal Corporation 


of Penna. 
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lu Oregon Avenue, Philadelphia, Pa. 
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“are you sure 


you're using the best 
_ type of portable tool 


for your plant?” 





BASIC ADVANTAGES of the Three Types of Portable Power Tools 





Universa 


Available for a wider variety of appli- 
cations than any other type. 

where. 
Generally of more o) pe construction. 
Cannot be damaged by overloading. 


Offer a wide range of models for all 
kinds of production and maintenance. 
Installation costs generally lowest. 


Easily stand up under the hardest kinds 
of heavy duty service. 


There are three types of portable power tools — Pneumatic 
... Universal Electric . . . and High Frequency Electric. All 
three will do your job, but one of them will do it best! 

Each of the three has construction and service features to 
fit a particular kind of work. Applied to the job it is best fitted 
for, one type of portable power tool will out-produce and out- 
last the others. 

Knowing which of the three types is best for your work 
takes expert study. And rHor is especially well qualified to 
help you decide because; 

THOR makes all three types of portable power tools. 


PORTABLE TOOLS 


Run on ordinary AC or DC electric cur- 
rent which is available almost every- 





PNEUMATIC + UNIVERSAL ELECTRIC + HIGH FREQUENCY ELECTRIC 
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| Electric Tools 





Lowest operating costs for users of ten 
or more tools. 


Maintain virtually constant speed under 
load. 


Nature of high frequency current per- 
mits simplified construction for light 
weight, easy handling, low maintenance, 


THOR has the engineering “know how” that comes 
from building good tools for nearly fifty years. 

THOR is working continuously to make the good 
tools of today even better tools tomorrow . . . to develop 
new tools for new applications. 

THOR has the trained Service Engineers to put this 
advisory service into practical operation. 

Know that you are getting the utmost peak in production 
and service out of your portable tools by making sure they 
are the proper type for the job. For further information, 
without obligation, write Independent Pneumatic Tool Com- 
pany, 600 W. Jackson Blvd., Chicago, Ill. 


let Thor help you 
get peak production 


with the right type of 
Portable Power Too/s 













































































DONT TRUST 
TO LUCK... 


NEW BULLETIN SHOWS 
WHAT BEARING METAL 
TO USE WHERE! 










SEND FOR YOUR FREE 


COPY... fact-packed NEW 
data book shows how to sub- 
stitute lead-base babbitts for 
tin-base bearing metals... 
tells which metals to use under 
all service conditions. 


MAGNOLIA METAL CO. 


18 West Jersey Street, Elizabeth, N. J. 










CONFERENCES 


a real business and 
leadership aid 








“4 In all sorts of situations—in business, industry, civic, 
4 community and club affairs—conference methods can create 
interest, encourage valuable opinions and ideas, and produce 
; conclusive, practical results. And this new book, by a man 
4 who has led more than 10,000 conferences, fully explains 
original, tested methods of conducting successful conferences 
and tells you how to apply them. 


“SS y out: .... Alfred Cooper’s 


TO CONDUCT CONFERENCES 


191 pages, 5 x 74, $1.75 








A concise manual for all who have to conduct conterences 

TELLS YOU: of any type, giving full and explicit instructions on plan- 

ehow to plan the confer- ning the conference, developing thought-provoking discus- 

saga sion questions, and leading the conference through all 

a discussion = stages to a useful conclusion. _Shows in detail how to 

© what the leader should do apply them in business, industrial training, selling, com- 
mittee, governmental, and other types of conferences. 


@how to formulate and use 
Sesceeseeececsaces Mail this coupon for (seeeeesaseesenees’ 


follow-up questions 
@ how to deal with too-talk- a 

10 DAYS’ FREE EXAMINATION 
McGraw-Hill Book Co., Inc., 330 W. 42nd St.. N. Y. 


tive and obstructive 
members 
Send me Cooper’s How to Conduct Conferences for 10 days’ examina- 


@ how to lead the discussion 
to predetermined ends, 


if need be tion on approval. In 10 days I will send $1.75 plus few cents postage 
ehow to evaluate confer- or return book postpaid. (We pay postage if you remit with order.) 

ences Name 
@ how to keep control of the Address .......- 

conference ‘ 

Clty am State. 2.2... e cece ccccccccvccecesevecgscecsesssscesesescsees 

@how to create interest and a 

support for  confer- POG cc ccc ccc cccccccecscsctvecccoecvcescce WITITTTTTiTTi TTT TT 


ences COMPAMEggs «202s cece cece ececeseececceeccesssesssecesesees Fac, 8-42 
eetc., ete. 














vided with a small portable truck in 
which they carry their pails, mops 
soap powder, disinfectant, toilet paper, 
paper towels, from room to room. 

Toilet rooms are stocked with Paper 
daily when they are swept, and are 
washed thoroughly every other day. 
Locker rooms are cleaned daily. Boxes 
are provided in the locker rooms and 
washrooms, as well as all over the fac- 
tory, for milk and pop bottles. 

Rubbish barrels are placed at con- 
venient points throughout the factory 
for lunch papers and other waste. 
These barrels as well as the boxes for 
bottles are painted yellow to make 
them conspicuous, and arc properly 
stenciled. 

Painting of toilets and locker rooms 
is an established policy and is done at 
frequent intervals. 

Drinking water fountains are 
cleaned by the janitors daily when the 
sweeping is being done. — 

The main locker room for tannery 
and curry employees, and two smaller 
rooms for maintenance and _ power 
plant people, are equipped with 
shower stalls. These shower stalls are 
cleaned daily, and a disinfectant solu- 
tion for prevention of athlete’s foot is 
provided and changed by the hospital 
attendant. Salt tablet dispensers are 
installed in all locker rooms and are 
replenished by the hospital attendant. 

Electric. light fixtures are cleaned 
twice each year. Where possible they 
are washed in place; otherwise they are 
removed and replaced after washing. 


Inside Painting 


Mention has been made of the in- 
side painting that is regularly done in 
toilets and washrooms, as well as the 
program of preservative painting on 
the steel sash. A further program of 
inside painting is followed in accord- 
ance with a policy established by the 
management, after a survey of the 
entire plant had been made and the 
cost of the painting estimated by 
departments. 

Departments are painted as and 
when designated in the annual appro 
priation made for this purpose. 

Spray painting with a_ portable 
outfit is done wherever possible. Oil 
paint is used on ceilings, posts, inside 
walls, and pipes. Casein paint is used 
on outside brick and concrete walls. 

After painting, all pipelines are 
stenciled to show the service, such as 
steam high pressure, $.H.P.; steam low 
pressure, S.L.P.; water high pressure, 
W.H.P. All pipelines are painted 
white and stenciled black. Sprinkle: 
lines are the only exception to this 
rule; on these all fittings are painted 
a bright red. 

Firedoors are painted gray, which 
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Thousands of steam shovels, bulldozers and road 
building machines are blazing vital military trails to 
speed the flow of men, materials and munitions to 
our far-flung bases. 


Plowing through miles of forests, muskeg, swamps, 
rockbeds and mountains—through fair weather and foul 
—in bitter cold and sweltering heat—these road builders 
must be brutes for punishment. So must their “first 
cousins” working on army camps, naval bases, air fields, 
power dams and other war projects. And DeVilbiss 
has helped to toughen their hides for these bruising jobs. 
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Official U.S. 


Leading producers of construction equipment are using 
DeVilbiss Spray-Painting Equipment to paint working 
parts and complete machines. It helps speed more and 
more of this essential equipment into war service—just 
as it’s helping to rush ships, planes, tanks, guns, shells 
and fighting materials into action. 


Right now, our job is to keep war material finishing in 
step with full-out war production—with speed to spare. 
We may have just the equipment you need to get coating 
and finishing operations moving at a faster pace. Your 
nearby DeVilbiss representative can tell you quickly. 


THE DEVILBISS COMPANY «+ TOLEDO, OHIO 


Canadian Plant: WINDSOR, ONTARIO 
x . 7 
THE COMPLETE DEVILBISS LINE CONSISTS OF: Spray finishing 
equipment * Automatic coating machines * Tanks for spray materials 
Spray booths and exhaust fans for vapor and dust elimination 
Air regulators, cleaners and dusters * Air compressors * Respirators 
Specialized hose for paint, air, water, gasoline, welding and pneumatic 
tools * Hose connections * Water and oil guns * Equipment 
to prevent offset in printing * Paint stripers * Medicinal atomizers. 


DE VILBISS 


SPRAY SYSTEMS 







































































at the 


RIGHT SPEED 
for the Job! 


FLEXIBLE SHAFT MACHINES 


with the 
V ARIABLE SPEED 


HI-LO PULLEY 


Here's a flexible shaft machine that 
does more work, a greater variety of 
work, and better work than other 
machines of its kind. The great flexi- 
bility of its shaft, the low internal 
stresses provided by its superior de- 
sign, hold power losses to a low 
level, and put more of the rated 
power to work, right at the cutting 
tool. 


High efficiency operation of any 
tool used is guaranteed by the 
variable-speed HI-LO Pulley which 
allows adjustment over a wide range 
of RPM. 


Every point of superior design and 
performance traces back to a single 
factor—the word STOW on the name- 
plate. For Stow invented the flexible 
shaft. And Stow’s 67 years of manu- 
facturing experience puts Stow ma- 
chines at the top of the list wher- 
ever flexible shaft machines are used. 


Write today for complete informa- 
tion regarding Stow Flexible Shaft 
Machines to fit your particular needs. 





STOW MANUFACTURING CO., INC. 


3 Shear St. Binghamton, N. Y. 


“cer of the Flexible Shaft 4 











conforms to the dado used on the 
inside of the room, and are always 
stenciled Exit. 

Electric power lines and distribu- 
tion panels are stenciled 110 DC, 
110 AC, 550 AC. Distribution cabi- 
nets and panels are painted black and 
stenciled yellow. 

When a department is to be moved 
to a new location or a new depart- 
ment is to be started, the new location 
is painted before the move is made. 

When a department has been com- 
pletely painted, the date, month, and 
year, type of paint, makcr’s name, and 
number of coats are stenciled on the 
wall in the northeast corner of the 
room. ‘The same information is en- 
tered in a book in the plant engincer’s 
office for ready reference. 

It was stated previously that our 
building maintenance program applies 
regardless of business conditions. 

Adverse business conditions would 
affect the program to the extent of 
reducing the amount of money allotted 
for the work. Inspections would be 
made in accordance with the estab- 
lished policy, and the major jobs 
would be re-inspected and estimates 
made. 

In making the decision as to what 
jobs should be approved for execution 
under such conditions, repairs and 
painting on the outside of the struc- 
tures, including the roofs, would have 
the preference. 





Conserving power, 
air, and gas 
(Continued from page 142) 





gallons of water can be pumped by 
expending a given number of these 
units. A kilowatt of electricity requires 
a certain number to generate it. 

The composite unit or index was 
computed by obtaining a multiplier 
for the individual power unit that con- 
verts it to B.t.u. ‘This multiplicr is 
assumed to be a constant. ‘hus, by 
multiplying each service by its con- 
tent, the total B.t.u. of power for the 
period is obtained. When these are 
added together and compared with the 
standard B.t.u., we have an index unit 
for all power services. 

Electricity, air, and water are thus 
placed together to form one power 
index. Gas, oil, and other fuels are 
placed together to form a fuel index. 
The entire group could be made into 
one, but it was thought desirable to 
show a distinction between power and 
fuel. 

As a check against the index figure 
or percent of standard, the use per 
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OR WEA 
FLEXIBL 


ENED 
LINES 


T’S our patriotic duty to make every piece 

of equipment and material go as far as 
possible. But... production can be hamp- 
ered seriously by trying to stretch the life 
of your flexible lines beyond normal limits. 
Don’t take chances! You can get equipment 
which will outlast the emergency! 


PLAY SAFE with CHIKSAN 
Ball-Bearing Swing Joints 


CHIKSAN Swing Joints give full 360° retation 
in 1, 2 and 3 planes, turning on double rows 
of steel balls. Nothing to tighten or adjust. 
Constant maintenance attention is not re- 
quired because there are no packing glands 
or stuffing boxes to keep tight. 














Cross - Section draw- 
ing of Chiksan Style ’ 
60. Ball - Bearing 

Swing Joint for press- 
ures to 3,000 Ibs. 
Just one of a com- 
plete line of types, 
styles and sizes for 
every purpose. 


OVER 500 DIFFERENT 
TYPES, STYLES AND SIZES 


Whether your flexible lines are %” in di- 
ameter or 12” or larger, there is a CHIKSAN 
Ball-Bearing Swing Joint. or any desired com- 
bination of them, to give you all the flexi- 
bility you require. Supplied with threaded 
or flanged ends or bored for welding. Pack- 
off is so effective that CHIKSAN Swing Joints 
can be used either for suction or pressure 
lines. Special Packing Sets for handling 
liquids, gases or vapors injurious to rubber 
or certain synthetic compounds, or for under- 
water installations. 


Write for Latest Chiksan Catalog 


REPRESENTATIVES IN PRINCIPAL CITIES 
DISTRIBUTED NATIONALLY BY CRANE CO. 


CHIKSHN TOOL COMPANY 


BALL BEARING SWING JOINTS 
tor ALL PURPOSES 


BREA, CALIFORNIA 










































As Flexible 
As a Watch Chain 


@ Pick up a length of Diamond Roller Chain and you will understand 
immediately why it has such wide adaptability. ... The smooth glisten- 
Diamond single and double Roller Chains 
ing rolling parts are assembled into a flexible power transmission drive — “erating a group of shafts on one machine 
that has been the choice of leading machinery builders and production 
men of reputation for scores of years. .. . Working as beautifully as it looks, a Diamond Drive transfers 
power with velvet smoothness, around the most intricate short centers and across most any distances. 
It does not absorb power— does not slip or creep. It saves space, reduces replacement and maintenance 
delays—increases output. ... Your plant machinery can use this drive to advantage and the equipment 
you build gains in reputation and performance with Diamond Chains. ... The specialized experience 
gained through 52 years of roller chain manufacture is at your disposal. Diamond engineers will help 
you in your applications. .. . DIAMOND CHAIN & MFG. 


CO., 449 Kentucky Avenue, Indianapolis, Indiana. Offices 
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Diamond Roller Chain differential drive 


— og 


oe 











and Distributors in All Principal Cities. 


Diamond Roller Chains are employed as motor drives in all industry — and on 
all types of machinery and conveyor systems. They are performing many vital 
functions on our fighter and bomber planes, and tanks—on engines, plane cata- 
pults, gun turrets, ammunition hoists, and other auxiliaries of our naval craft. 
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Insulated motor 
mounting 


2 Specially built 
motor 


3 STREAMAIRE 
motor bracket 


4 Insulated motor 
shield 


5 Aerodynamic fan 
shroud 


§ Quiet. high capac- 
ity fans 


Motor bracket sup- 
port integral with 
tank 


8 One piece cast end 
tank 


Q All-welded steel 

casing insulated 
from heating 
element 


10 Diffuser casing 


11 Adjustable diffuser 
louvers 


12 Heavy stamped 
steel spider 


13 Heating element 
split and pitched 
for proper draining 


14 Corner holes for 
hanger rods 


15 Large supply and 
return tappings on 
same end 


16 Fins mechanically 
bonded 


17 Seamless tubes 
rolled into headers, 
ferrule reinforced 


Special close grain 
1 cast iron headers. 
One piece. 


Now is the time to 


TEST THIS 

SELF-LOCKING 
NUT ON YOUR 
EQUIPMENT... 














LOOK 
INSIDE 
YOUNG'S 


Vertifiow 


Study these 18 points of superiority .. . 
ample reason why the YOUNG VERTIFLOW 
Unit Heater, with its many exclusive fea- 
tures, is best able to give you longer service, 
better heating performance. Scientifically 
designed, sturdily built, the YOUNG 
VERTIFLOW is typical of the entire line of 
YOUNG heating, cooling, and air-condition- 
ing units. Get the facts from your YOUNG 
representative, or write to: 


YOUNG RADIATOR COMPANY 


Dept. 122H Racine, Wis., U. S. A. 


HEATING, COOLING AND 
AIR CONDITIONING UNITS 











i our entire paomeation going 
i 


nto airplanes, tanks, gun mounts, 

patrol boats, and other tools of war, it is 
not possible at this time to furnish Elastic 
Stop Nuts for all requirements. 

Senwer we are in a position to offer 
sample nuts for testing on any equipment... 
with a view to future application. No cost or 
obligation . . 

>» Write for folder explaining 

the Elastic Stop principle. 
ELASTIC STOP NUT CORPORATION 
2336 VAUXHALL ROAD ¢ UNION, 


. Just specify your requirements. 


NEW JERSEY 





SELF-LOCKING 


NUTS 


pound of product and per dollar value 
of product is also figured. It is surpris- 
ing how closely the curves for all these 
methods of measurement follow or 
parallel one another over a period of 
time. 

A large graph is located in a con- 
spicuous place in the plant yard, and 
the power curve is plotted each week 
on this graph. Minutes of all meetings 
of all committees are kept, and a 
mimeographed form is posted on de- 
partmental bulletin boards to carry the 
story of waste back to the individual 
employee. 

A drive on power wastes such as 
outlined above will show a substantial 
reduction for the first few months. It 
will then be found that the curve of 
savings tends to level off as wastes are 
stopped. Nevertheless, if the commit- 
tee can keep the curve at the lower 
level and prevent it from rising, the 
savings continue to be tangible and 
real. A minimum average saving of 
10 percent can be expected in such a 
drive, and it may run on some services 
to .as high as 25 or 30 percent. For 
example, we chalked up savings of 
18.8 percent in a.c. power, 46.5 per- 
cent in compressed air, and 49.1 per- 
cent in water, per pound of packed 
product. 





Adding life to 
individual drives 
(Continued from page 149) 
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have sight feed oilers; others must be 
oiled or greased manually. Whatever 
the method of lubrication may be, 
the maintenance inspector checks the 
oil levels in reservoirs, feels bearings 
to detect overheating, notices whether 
bearing houses are clean, inspects chain 
drives, and looks at all belt drives. 
Automatic lubricating systems are 
watched closely to make sure that 
they are functioning properly, because 
in the event of failure a number of 
bearings will be affected. He also 
watches out for over-oiling, because it 
may result in damage to product. 

Our chain drives are grease-lubri- 
cated. They are inspected at least 
every two days and lubricated at in- 
tervals that have been found suitable 
for each application. 

The oil in gear reducer reservoirs 
is changed at least every six months. 

Mechanical variable-speed devices 
are given a routine inspection and oil- 
ing every 24 hours. Any needed ad- 
justments or repairs are made at once. 
Over-oiling is carefully guarded against 
because with some designs slippage of 
the belt may result. 


A few variable-speed _ hydraulic 























/ PAINT, TOO... 


is a Weapon of War 


Lowe Brothers Industrial Mainte- 
nance Paints will increase the 
productive efficiency of your present 
man power by increasing the light 
reflection value of wall, ceiling and 





work surfaces . . . such is the vital 
part paint plays in war production. 

You needn't interrupt work, and it 
requires only a small investment to 
increase the production of workers 
who see better, feel better—and 
are safer, too. 

Better visibility and added pride in 
machine appearance helps keep the 
morale of workers UP and the per- 
centage of spoilage, wastage and 
rejects DOWN. 

Just as Lowe Brothers cooperated 
to stabilize the color and perform- 
ance standards of machine tool 
finishes which became the recog- 
nized standards of an exacting 
industry, they will gladly cooperate 
with you to help speed the flow of 
war weapons from production line 

to firing line. 

Let us help you don your 
war paint—practically, 
efficiently and profitably. 
INDUSTRIAL DIVISION 


THE LOWE BROTHERS CO. 
DAYTON, OHIO 


Lowe Brothers 


WARTIME MAINTENANCE PAINTS 
AND WAR PRODUCT FINISHES 


IN ACCORDANCE WITH U. S. GOVERNMENT SPECIFICATIONS 
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Causes of Hack 
Saw Troubles 


STRIPPED TEETH: Too coarse a tooth on 
thin-walled section; too fine a blade 
used on soft stock; blade started at 
wrong angle; too much pressure. 


BROKEN BLADE: Insufficient tension, 
allowing blade to twist and buckle; new 
blade in old cut; too much tension on 
blade (if blade breaks at end holes 
only); too coarse a blade for hard 
stock; wrong angle of blade or too 
much pressure (if blade breaks when 
starting cut). 

DULLED TEETH: Speed too high; feed 
too light; teeth pointing in wrong di- 
rection; frame not lifting properly on 
return stroke; improper blade seelcted. 


CROOKED CUT: Blade too loose; frame 
out of alignment; feed too heavy; set 
worn off teeth. 


Cure For Hack Saw 


Troubles Give your men this 
free 20-page booklet—packed with help- 
ful tips and clear illustrations covering 
selection, use and care of hand and 
power blades, frames, and metal cutting 
band saws. Includes complete blade 
selection tables. Ideal for new, inex- 
perienced men; helpful to old-timers as 
well. To speed work in your shop, write 
for free copies of “Metal Cutting” 


ow’: we eo, 


today. 







S 
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| Victor Saw Works, Inc., Middletown, N. Y. 
Please send me........ cepies of ‘‘Metal Cutting” 8 
) —free. 1 
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drives also are in use. They are rated 
10 horsepower. The oil is changed 
every three months. 

Maintenance of proper tension is 
one of the most important factors in 
securing long belt life, regardless of 
the type of belt. ‘Too much tension 
shortens the life and increases wear 


| and heating of bearings, while too 





little tension results in slippage, which 
reduces machine output and tends to 
wear the belt. Hence, we watch belt 
tension closely. As a precaution, the 
speed of our braiding machine is 
checked with a tachometer every two 
wecks. Any slippage of the driving 
belts can easily be detected in this 
way, and it is promptly corrected. 

To say that we never had difficul- 
ties with mechanical power transmis- 
sion would hardly be stating the truth, 
but we feel that the care we give this 
important equipment enables it to 
give maximum service and life, with 
the minimum of trouble. 





Making belts and 
bearings last longer 


(Continued from page 150) 





in.service is exchanged for “rebuilt” 
belts. Rebuilt belting is made by 
cementing a fabric back to cleaned 
and trimmed leather belting thus 
turned in. This fabric-backed _ belt 
costs about 60 percent as much as 
new leather. On “abuse” jobs, such as 
step pulleys on lathes and drill presses, 
the life of the rebuilt belt is usually 
greater than 60 percent. 

In conjunction with belting mainte- 
nance, the lineshafting and bearings 
are periodically checked and greased. 

Ninety-five percent of all lineshaft 
bearings are ball bearings and the re- 
maining 5 percent are roller bearings. 
Experience has shown that a greasing 
once each year is adequate where done 
with proper grease and by a man who 
knows how. The amount of grease to 
be placed in the bearing is specified 
and any excess is required to be 
cleaned by the man filling the bearing. 
At the time grease is added to the 
bearings, lineshaft alignment is 
checked. Only minor adjustments are 
needed usually, because these facilities 
have been in place for a long time. 
Where new shafting and bearings are 
installed, checks are made of align- 
ment (and of grease) in periods of 
two months, three months, four 
months, six months, and then vearlv. 

There have been few bearing fail 
ures, Only two during the last three 
years, and in one group of approx! 
mately 15 bearings, one failure in 22 
years. Shaft speed is standardized at 





‘for his _ 
WAR CONTRACTS 


War contracts bring involved séts of spec- 
ifications. Maybeyou have never had to 
consider a paper component in your peace- 
time product. But maybe today it’s a dif- 
ferent story. If so, turn for help to 
Dennison. For in addition to making its 
familiar tags and labels, Dennison has fa- 
cilities for working paper into an infinite 
variety of articles. Here are examples: 









FLARE PARACHUTE 
PARTS. Parachutes for 
flare shells are machine 
sewn from special par- 
aflare tissue paper. 
Spacer and pilot discs 
keep cords of another 
= type of parachute from 
tangling. These are of heavy binders board, 
punched, and in the case of the larger disc, 
are brass eyeletted and then paraffined. 














BOMB & MINE TAGS. 
The round instruction 
tags for bombs and 
mines are metal rimmed 
for extra strength. One 
has a metal ring fasten- 
ing device. Oblong tag 
carriescotter pin strung 
through a reinforcing metal eyelet. These 
are modifications of Dennison stock tags. 














SHELL ASSEMBLY 
PARTS. Round detona- 
tor tray is constructed 
of cardboard discs, 
square one is varnished 
wood. Fuze parts, 
primer discs, washers 
and powder separators 
ure made from such stocks as felt, onion- 
skin, foil, newsboard, cork. Processes include 
laminating, perforating and diecutting. 














SET-UP BOXES. Den- 
nison set-up boxes 
package many a high 
priority item. Sketched 
is one with a patented 
hinge to hold steel taps, 
one with a slotted plat- 
form to hold a sur- UC——~—— 
geon’s knife, and one with dividers to cush- 
ion and protect fragile glass drug ampoules. 








If you have a paper-converting 
problem write Dennison today. 


—Deunioon 


DEPT. 72 WAR PRODUCTS DIVISION 
Framingham Massachusetts 
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In war plants all over the land 
MILLER Continuous Wireway 
Fluorescent Lighting System has 
raised the sights on production 
by lifting the level of illumina- 
tion to 50 foot candles, 100 or 
higher ... 


99,000 out of 100,000 war plants have 
inadequate lighting for fast, precision 
production ... 
tional Better Light Better Sight Bureau. 


according to the Na- 


Inability to see clearly and sharply 
at all times can be just as tragic a lia- 
bility to war workers as “Night Blind- 
ness” is to fighting pilots. 

Today nothing less than ideal “see- 
ing” conditions in your plant, 24 hours 
around the clock, should satisfy you. 


MiLter 50 Foor CANDLER and 100 


VOLUME 100, NUMBER 8 - 


Lift the Film of NIG 








Foot CANDLER will put 50 foot can- 
dies, 100 or better of man-made day- 
light on every working surface in your 
plant. MILLER TroFFeRs will duplicate 
that performance in your plant offices 
and drafting room. 

They will accomplish this at an 
economy and speed of installation that 


BUY U. S. 


50 FOOT CANDLER 
100 FOOT CANDLER 
MILLER TROFFERS 





Wireway 
Lighting Systems 


AUGUST, 1942 






























will pleasantly surprise you. 

The sooner you get a MILLER engi- 
neer on the scene to give you an analysis 
of exactly the working illumination you 
need today, the sooner you can get busy 
and beat your best war production 
promise. Write or wire today. (Repre- 
sentatives in principal cities. ) 


WAR BONDS 











MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 
@ MILLER offers a complete line of 
and fluorescent lighting equipment. 
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EER co mR Nae A HPA. 


Gale Guards’ Efficiency Doulled 





=. | vid wi < 

EREY SYSTEMS aid guards in making identifica- 

tion air-tight and fool-proof. 
When guards are reinforced with Perey Passage Con- 
trol Systems they are less subject to fatigue, lowered 
efficiency and carelessness. Without these systems 
guards are never certain that saboteurs have not slipped 
by unobserved. 
Perey Turnstiles never tire. They function efficiently 
and speedily 24 hours a day — seven days a week. 
The automatic operation of Perey Systems gives added 
protection because the guard can devote all his atten- 
tion to identification. His authority is backed up by this 
subtle combination of psychological and physical influ- 
ences, compelling better behavior. 


Perey Engineers are at your service to help you plan an 
efficient turnstile control system. They have had greater 
experience in the design and installation of turnstile 
systems than any other organization in the world. 












? 


LOW-COST GROUP HOSPITALIZATION 


| fe 
4 Ee. es 





Perey Turnstile Systems 
are rapidly becoming 
standard protection 
equipment in our Navy 
Yards, Arsenals, Ship- 
yards, Aircraft Plants, 
Industrial Plants. 





and LIFE INSURANCE PLAN 
A Good-Will and Efficiency Builder for Any Size Company 











PROTECTION 
To Employee and His Family 





* Hospital Expense in Case of 
Sickness 


* Hospital Expense in Case of 
Accident 


* Surgical Expense 


eencuentll 


FACTORY, OFFICE, STORE GROUPS 










* Hospital Fees (Laboratory, 
etc.) 


* Maternity Confinement 
Expense 


* Compensation for Time Lost 
from Work 


* Loss of Life Through Accident 


* Loss of Life Through Natural 
Cause 


* Physical Dismemberment 


A SECURE WORKER 
is A HAPPY WORKER 
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Unique North American Plan affords dependable financial 
help for Company Employees and their families in case of 
unexpected illness or accident. No group too small or too 
large to participate. Plan offers exceptional coverage for 
factory, office, shop and store groups. No age limit. No 
medical examination. Life Insurance optional. Inclusion of 
family optional. Premiums—only a few pennies a day 
paid by Employee. 


Mail coupon for details on introducing plan in 
your Company. No obligation. 


NORTH AMERICAN MUTUAL INSURANCE CO. | 
Dept. 8-F, North American Bidg., Wilmington, Del. 
Please send complete details on Employee 


~ 
| 

7 Group Insurance Plan, 
| 

| 

| 

a 


Mame cccccccccccccccccs TRS ccvcccccvcce | 
No. of 
Company ....seeeeeeees Employees ......-- | 
Address .ccccccccccccccccccessescseseess | 
By ccccccccccccese State. cccccccccccece 
(Attach coupon to business letterhead) | 
ond 








250 r.p.m., except in one department 
where it is 230 r.p.m. 

Whenever a hanger or bearing is 
taken down it is thoroughly cleaned 
checked, and grease-packed before be. 
ing returned to service. Bearings are 
never cleaned unless they have been 
taken down for some reason. Almost 
all our bearings have been in use fo; 
nearly 22 years, and are still render. 
ing excellent service. 

Little trouble is encountered with 
friction clutches, and they are checked 
only upon complaint of the machine 
operator. 





Caring for 
electrical equipment 


(Continued from page 151) 





ness. An accurate check on brushes 
is kept by carefully watching brush- 
holder triggers. ‘This procedure has 
been found to be the best guard 
against commutator trouble. Brushes 


| are replaced as quickly as they show 


signs of undesirable wear. 

The dangers of overloading and 
overheating arc minimized by always 
keeping the proper thermal clement or 
fuse in the power circuit to the 
motor. With production tempos con- 
tinually accelerating, overloading is 
a problem that must frequently be 
reckoned with. 

Other conditions, of course, must 
be closely watched in preventive main- 
tenance. With his intimate knowledge 
of the machines for which he is te- 
sponsible, the service man knows bet- 
ter than anyone else what these con- 
ditions are and what to do about 
them. Less-common troubles must 
also be dealt with, but the specialist 
who is called in to do the trouble 
shooting has met these situations be- 
fore, and the regular maintenance man 
is not asked to tackle a job he may 
not know how to handle. 

No amount of preventive mainte- 
nance can avoid breakdowns com- 
pletely. Then the job is to get the 
electrical equipment back in working 
order as quickly as possible. Because 
new parts and equipment are difficult 
to get, a heavier sae than ever 
is now placed on spare equipment. 
Unfortunately, the scarcity of new 
equipment makes it difficult to main- 
tain the desired ratio of spares to 
equipment in service. 

An adequate stock of spares is so 
essential, however, in reducing time 
out on breakdowns that our mainte- 
nance department holds rigidly to the 
policy of keeping the ratio of standby 
motors to operating equipment at ap- 
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one production emergency 
after another? 












































The simplest possible control of production is most 
essential today. Systems that require numerous stock 
chasers and production clerks to compile data will lead 
to difficulty sooner or later. Clerical turnover, already 
serious, is increasing rapidly. 





McCASKEY 






PRODUCTION CONTROL 





McCaskey Controls have been developed the practical 





way, working with thousands of production men in their 
plants to visualize the data that prevent production 
emergencies. Needs experienced through more than a 


Let us give you specific information about the applica- 
tion of McCaskey Controls to your requirements and 
explain how they are provided with a minimum of 
clerical effort. Experienced representatives are avail- 







score of wy have provided the basis of McCaskey 















systems that are short-cutting red tape and clerical 2 : 
work in numerous war plants. They are providing, for able to analyze your requirements and offer practical 
example: recommendations. No obligation. Write today. 


A simple method of coordinating the flow of finished 
parts required for assembly to avoid delays result- 
ing from missing parts .. . 





Report from well known plant 
Using McCaskey production control system 


Forecasting production delivery . . . 
x Meeting delivery dates promised . . 
¥ McCaskey Controls enable us to intelligently schedule machine 
operations and delivery of raw materials and to follow up each 
operation on hundreds of production orders from a centralized 
control point. The exact status of any order of the hundreds in 
process may be determined at a glance without the necessity of 
employing production chasers. 


Scheduling machines, determining machine loads 
and making job assignments so that all machines 
may be put to work and worked all the time . . 


Checking machine production to make sure that 


standards set are realized . . . Accurate costs are obtained with very little clerical work. Cost 
data are almost immediately available, not only when the job 
is completed but at any time during operation. The system gives 
us a much closer control of shop orders and enables us to make 
reliable promises to customers and keep them. 


Following-up production without dependence on 
stock chasers . . . 


Providing day-to-day cost and payroll data for 
immediate control of unexpected increases .. . 


THE McCASKEY REGISTER COMPANY, ALLIANCE, OHIO 


The McCaskey Register Co., Watford, England 














McCaskey Systems Ltd., Galt, Ontario, Canado 


McCASKEY INDUSTRIAL CONTROLS 


PRODUCTION © INVENTORY @© MAINTENANCE @ TOOLS @¢ COSTS # PAYROLL 
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SAW FILER 





























ONE Machine Files ALL Saws 


You can reduce 
saw filing costs, 
step up produc- 
tion, and _ pro- 
long the life of 
your saws, with 
the 


AUTO 


FOLEY sarc 
SAW FILER 


Files all saws that can be sharpened with 
a 3-cornered file, from 3 to 16 points per 
inch . . . cross-cut circular saws 3" to 24" 
in diameter, band saws from '/g" to 4!/," 
wide, all types of hand saws. It puts any 
desired hook or bevel on the teeth. 


FILING SAWS FOR VICTORY 


The Foley Filer is in use by U. S. Navy for 
shipyards, air bases, battleships, navy ten- 
ders—by U. S. Army posts and airports 
—by U. S. Engineers, Light House Dept., 
Treasury, Mint, N.Y.A., W.P.A., Federal 
penitentiaries, — also hundreds of Defense 
projects and industrial plants. 











SAW GRINDER 





























For Rip and Cross-Cut CIRCULAR SAWS 








! and 2 man 
CROSS-CUT 
Saws 





Model HG-12 


FOLEY SAW SHARPENER AND GUMMER 


The only machine made for | and 2-man 
cross-cut saws, also rip and cross-cut circu- 
lar saws 4" to 44" diameter. Puts on any 
amount of hook or bevel—keeps all teeth 
same height, both sides of saw even. 


WRITE FOR LITERATURE AND PRICES. 


FOLEY MFG. COMPANY 


45 Main St., Minn:arolis, Minn. 





proximately 2 percent. It has been 
found that this percentage of spare 
motors in the various shops, to re- 
place breakdowns among any of the 
6000 operating units ranging from 
fractional to 250 horsepower, is usu 
ally a safe figure. 

Since armature replacements are 
the most common, spares are kept for 
about 75 percent of the active motors. 
The other 25 percent of motors are 
protected by having complete replace- 
ment units available. 

In addition, spare coils and commu- 
tators are kept for armatures and 
stators of all d.c. and a.c. motors. 
When a spare set of coils is used, 
it is immediately replaced to expedite 
future repairs. 

Weekly inspection of motors is only 
part of the periodic check-up system. 
Inspection and servicing of control 
equipment is just as important. With 
the advent of electronic devices, satis- 
factory maintenance of modern elec- 
trical control has become increasingly 
more difficult. 

Many possibilities of failure are 
eliminated by annual inspection of 
transformers and oil circuit breakers. 
Servicing includes oil test, insulator 
clean-up, and thorough check on con- 
tacts and connections. 

Wartime conditions also present a 
new problem in servicing the main 
power equipment. Production on a 
24-hour-a-day basis, seven days a week, 
leaves no time for cutting out gen- 
crator sets. 

Since regular inspection is so vital, 
regular shutdowns are arranged for 
weekly servicing of the rotary con- 
verters. On Sundays a_ three-man 
crew gives each unit a quick, stream- 
lined going-over, keeping no set out 
for more than an hour. This period 
represents the total time sacrificed in 
servicing any major portion of the 
company’s production lines. Brush 
wear is observed, windings are blown 
out, and a general check on the com- 
mutation is made. Our maintenance 
men consider this procedure responsi- 
ble for the plant’s record of no major 
failure in many years. 





Making production 
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posed of specialized mechanics who 
are high-grade men. They are con 
cerned solely with the spindles of 
high-speed machines. It is their duty 
to check all such spindles at frequent 
intervals, - investigate all complaints 
about the quality of the work turned 
out, and effect such repairs as are 


















The engineers handbook 
that takes the place 
of a whole library— 


You have in this book what engineers have asked 
for time and time again—one handbook that em- 
bodies the most fundamental and frequently useful 
data of all engineering—1120 pages of practical, 
up-to-date information, reference data, specific 
facts, definite methods, essential formulas, cover- 
ing civil engineering, mechanical engineering, and 
electrical engineering. You secure in this hand- 
book the engineering information you constantly 
want in the form in which you want it and can 
use it—one handy book, clear, concise, complete, 
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O’Rourke’s 


GENERAL 
ENGINEERING 
HANDBOOK 


By Cuarves E) O’Rourke, Editor-in-Chief, 
and 25 specialists 


200 pages larger 19 Big Sections 
than the first edi- The real meat of 
tion, but priced the — handbooks in 
same, $4.00 Mathematics 


Mathematical Tables 
Physical Tables 
Engineering Materials 
Theoretical Mechanics 
Hydraulics 

Structural Theory and 


Now, besides the 
most fundamentally 
useful data of your 
own field, you can 
get similar material 
in other fields in 
which problems may 
come up—presented 
in understandable 
form—all in one 
compact volume, 
handy for field, shop, 
and desk use. New 
edition 230% larger, 
with better emphasis 
on basic material. 
Fully revised and 
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McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 
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Not too little and too late’ es 


with Multiple V-Belt Drives 2": 


V-Belt Drives is your 


assurance of mechanical 


TIME AFTER TIME, the events of this war have proved the sorry excellence — the result of 
truth that “too little and too late” inevitably spell disaster. Shortages wri alae 
of planes and tanks and other equipment impose a terrific handicap 
at frightful odds on the armed forces. 

It is fortunate indeed for America at war that standardized 
Multiple V-Belt Drives are available to transmit power smoothly, 
quietly, and efficiently to the machines turning out the sinews of war. 

And this is true only because, years ago, members of the Multiple 
V-Belt Drive Association pooled their efforts and information a 
obtained from thousands of experiments and field tests, in develop- 


. P , “ The Dominant Drive 
ing the Dominant Drive of Industry—and Victory. is the “Victory” Drive 


MULTIPLE-V-BELT DRIVE ASSOCIATION 
140 SOUTH DEARBORN STREET © CHICAGO 


VOLUME 100, NUMBER 8 - AUGUST, 1942 




















Protect Metal with 


Weritlac 


Protective Paint 




















@ QUALITIES An elastic gloss paint, which does not crack, scale, 
or become porous. Chemically inert. High dielectric strength 
and heat resistance. 







@ USES Protects all metal work—including galvanized iron—from 
rust and corrosion. Especially useful for metals subject to acids 
or fumes. A superior protective paint for smoke stacks and 
around boiler rooms. 








@ COST About one-half as much as ordinary oil paint—one- 
quarter as much as red lead. 


@ FREE FOLDER Write for Flexiblac folder, or order a trial 
gallon today. 


SAMUEL CABOT, Inc. 


1523 OLIVER BUILDING BOSTON, MASS. 
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Each slidefilm is a strip of 35 

mm. film containing a series of 

30 or more still pictures, which 

are shown life-size for group in- 
struction. 























SLIDEFILMS 
@ ECONOMICAL MADE TO YOUR ORDER 


@ EASILY SHOWN BY MODERATELY 
PRICED S. V. E. PROJECTORS 






If you want to retrain workers for 





new war production jobs, if you want 






to show your plant air raid wardens 







correct procedures, in case of emer- 





gencies— if you want to increase 





employee-morale and speed up pro- 
duction — use SLIDEFILMS! They 


can be made for you quickly and at 








low cost. The story can be told with 





titles and captions. Write Depart- 






ment 8F today and tell us your re- 






quirements! 
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needed to produce work of the re. 


If trouble develops unexpectedly on 
some machine, the foreman of the 
production department in which it is 
located notifies the foreman of the 
machine repair department, who then 
assigns the appropriate specialist and 
helpers to the job. 


Parts Kept in Stock 


In the storerooms an adequate 
stock is carried of those parts that are 
most likely to fail or require replace- 
ment, such as pumps, bearings, hose, 
couplings. A sufficient stock of spare 
parts is regarded as a highly important 
factor in keeping down-time to the 
minimum. If a part that is not in 
stock fails, it is obtained from the 
manufacturer, or the old part is re- 
paired. Worn shafts, for example, are 
built up by chromium plating or metal 
spraying, and the part is machined 
for correct bearing size and finish. 

Minor repairs are made with the 
machines in place. When a major 
breakdown occurs or an overhaul job 
is required to bring a machine up to 
its original condition, it is taken to the 
machine repair shop. In this shop 
there is a force of highly skilled ma- 
chinists and all the equipment needed 
to handle practically any, machine work 
or reconditioning that may be te- 
quired. Ability to do such work in the 
plant not only saves all the effort and 
delay involved in shipping machines 
back to the manufacturer or to an out- 
side shop, but also permits controlling 
the accuracy of workmanship. 

Executives of the machine repair 
department know that keeping ma- 
chines in prime condition and run- 
ning at top speed 24 hours a day 
requires, first, proper lubrication, fol- 
lowed by close watching and immedi- 
ate attention whenever the need for 
adjustment or repairs shows up. It is 
felt that the practice of having the 
machine repair men specialize as fat 
as possible on certain machines or spe- 
cific parts, such as high-speed spindles 
and bearings, is largely responsible for 
the fact that out of something like 
6000 machines there are never more 
than 10 to 15 down for repairs at any 
one time. Every machine has its weak 
spots—parts that wear or break first, 
and in general are likely to give trou- 
ble. Good repair men who are thor- 
oughly familiar with the machines for 
which they are responsible soon learn 
to watch these offenders with extra 
care and can detect deterioration or 
trouble before it becomes serious. 
Pratt & Whitney Aircraft’s experience 
shows that that is the way to get maxi- 
mum output and life from produc- 
tion machines. 














